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Construction Difficulties of the 
Power Development at 
Tallulah Falls, Ga. 


By J. B. Wier, Ju.* 

The hydro-electric development of the Georgia Rail- 
way & Power Co., at Tallulah Falls, Ga., described in 
EXGINEERING NEWS, Jan, 29, 1914, presented many 
unique construction difficulties, on account of the char- 
acter of the coun- 
uy. Here in the 
mountains of 
northeast Georgia 
is a miniature re- 
production of the 
Grand Cafon of 
the  Colorado—a 
gorge two miles 
long and from 100 
to S00 ft, deep, 
carved out of a 
stratified rock, 
This stone, resem- 
bling coarse gran- 
ite, in some places 
is very hard and in 
others ois crum- 
bling under the at- 
tack of weather, 
Through this 
chasm a mountain 
river flows in a 
series of falls and 
rapids, 

Readers of the 
previous article 
will recall that the 
works here come 
prise briefly a dam 
at the head of the 
gorge, a tunnel to carry the water around the edge to the 
lower end where it discharges into a surge tank from 
which five 5-ft. steel penstocks lead down the face of the 
cliff with varying grades up to as high as 150%, and at 
the foot of the cliff the power house where each penstock 
supplies an individual turbine, discharging back into the 
river bed, 

The preliminary work was of unusual importance, In 
fact, the general difficulties here might be equally divided 
between (1) installation of construction equipment and 
(2) handling of materials as construction progressed. 

Compressor PLANT—On account of the difficulties of 
getting fuel to the scattered engines, it was thought best 


*Georgia Ry. & Power Co., 71 Broadway, New York City 
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Fia. 1. Lowrnrmna 4 60-Ton Roror at Tattunan Fauis PLANT 
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to supply all engines with compressed ai, utilizing the 
energy of one of the falls. Water was carried from a 
temporary dam down a TYo-ft. penstock to a turbine driv- 
ing two 2OOO-cu.ft. compressors; a 3-ft. penstock also led 
toa turbine which drove two 50-kw, generators for light- 
ing the tunnel, A lO-in, trunk air line with takeoff 
feeders Was run to all parts of the job \t the far en‘ 
an 1800-cu.ft. steam-driven plant was later connected in 
for emergency use, 


The main tem- 


porary compressor 
plant was situated 
at the foot of a 
200-ft. vertical 
bluff and the place 
for it had to be 
blasted out of the 
foot of this cliff, 
Materials and men 
were — transported 
to and from = this 
job hy means of an 
incline skidway 
about 250 ft. long 
and with a grade 
of about 110%. 
High waters of the 
ferocity and kind 
encountered only 
in such mountain 
streams greatly 
hindered the work 
and made it neces- 
sary to build a 
heavy bulkhead 
out into the stream 
to protect the com- 
pleted compressor 
plant. 

Main Dam— 
The dam presented no special difficulties, The site 
was excellent and the foundations solid. The stone 
quarry was below the concrete mixing plant, and both 
were below the dam site. A large steel derrick 
swung from the quarry to the mixing plant and a line 
of three ran between the latter and the far end of the 
dam site. There were several smaller wooden derricks in 
the quarry and about the site. No hauling of material 
was required, 

A concrete bridge, supported on piers above the dam 
and taking the place of the old county-road bridge, had 
to be completed before the pond was filled. This also 
overtopped the bridge of the Tallulah Falls R.R. about 
1% miles above the dam and a new high-level span had 


to he built. 1 
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Tunnet—The entrance to the tunnel is just above the 


dam. This bore, approximately a mile and a half long, . 


runs almost entirely through solid rock, and only in two 
places was timbering necessary. Work was going on s'- 
multaneously from both ends of the tunnel as well as 
from three adits leading to the face of the cafon and ia 
two directions from one shaft. While the character of the 
rock varied, it was in the main the coarse granite. Great 
difficulty was experienced in getting a proper temper on 
the drills and, on account of the hard-cutting quality of 
the rock, the gages of the steel had to be changed about 
twice as often as usual. 

Several methods of driving the tunnel were tried, to 










L 
suit the various conditions, such as quality of rock en- 
countered, ete. In some places, top headings were driven 
first and later the bench headings; in other places the 
hottom headings were first made and later the upper face 
was shot down upon a tramway built into the tunnel as 
the top heading progressed. In two places, decomposed 
rock with water greatly hindered progress and heavy tim- 
bering was needed. In all places, the hard rock and its 
cracks and seams made drilling difficult. 

The tunnel was lined with a minimum thickness of 18 
in. of concrete. Crushed stone was secured from inde 
pendent crushing plants at each entrance to the tunnel. 
Stone taken from the tunnel had been crushed and storee 
at these entrances, so that there would be no delay when 
concreting began. The concrete was placed with Mac- 
Michael’s pneumatic mixers, being conveyed in a pipe 
for a maximum distance of 800 ft. to collapsible steel 
forms. These were in 40-ft. lengths. Spiral riveted pipe 
was used at first on account of its light weight. How- 
ever, the rivet heads tended to impede the flow of con- 


crete and rapidly wore off. This led to blowouts which 
interrupted work. In one case a pipe blew out when a 
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Fie. 2. Temporary Compressor PLANT 


workman was close by and resulted in th, 
eyesight. A light welded-steel pipe was su))s 

The forebay or surge tank was excavate:| 
end of the tunnel, but on account of the inf, 
of rock toward the cliff side, the walls wer 
of a heavy cross-tied steel cage embedded jy 
crete which, structurally, served only to tra 
sure stress to the steel. The concrete was 
movable chutes, leading from a stationary 
at the top. The steel was lowered by the sa: 
which raised the excavation. 

IncLiInED RatLway—From a platform just 
of the forebay, an inclined railroad was built ; ; 
the penstocks and terminating at the power hou Th 
incline was built on grades running from 43% | \« 
A 60-ton (capacity) steel car was operated on t), 
by a hoist at the top, equipped for using ste: 
pressed air or electricity. On this incline all » 
equipment and men, had to be handled for al! w. 
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Fie. 3. New Bripee ror TaLtunan Fatts R.R. 


low, as it was barely possible to climb up the face of the 
gorge. The lowering of heavy and awkwardly shape: 
pieces of machinery required special care and skill. The 
héaviest single pieces hauled in this way were the rotors 
of the generators, weighing about 60 tons. Many ev- 
tremely awkward pieces had to be handled, such as crane 
girders, steel building columns, top-heavy transformers, 
etc. It is gratifying to state, however, that no seriou 
mishap occurred. 

PenstocK AND Power-Hovusr Excavation—The °x- 
cavation on the runs for the penstocks and the excava- 
tion for the buildings at the power house was carried on 
by derricks, and the only really serious difficulty met with 
was the fact that it was impossible to keep stone from 
rolling from the penstock runs down upon the power- 
house site. Regardless of how careful they might be, f: 
quently stones from 8-yd. size down, would get loose at 
the top and, with a start of 1000 ft. or more down a 
100% grade, would play havoe with the work and equi)- 
ment lower down. One might ask why the work was not 
started at the top and completed as it was carried down 
but, as is usual with work of such magnitude, time was 








april. 1914 
the g! onsideration and the work had to be carried 
w sil neously at several points. 

To mize this danger, a large bulkhead was con- 
etruct { timber and stone across a depression or 
pock wut 200 ft. above the power-house site. This 
caugl large part of the stone, and acted as a safeguard 
to thos working below. This bulkhead had afterward to 
be ren ved as it was in the way of the penstock pipe 
an added precaution, no blasting was allowed on 
the hil side until after working hours, and after all men 
had leit from below. 

PrxstocK Prers—The penstocks were carried on con- 
crete piers With heavy anchor-blocks wherever there was 
a change of grade. The concrete for these piers and 
blocks was placed by means of chutes placed at intervals 
along the hillside. Concrete in this manner was satis- 


lines. 
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factorily conveyed a maximum distance of 700 ft. As 
the distances became greater, “relay stations,” consisting 
of a large hopper, were introduced. If the aggregate and 
grout became separated, as it often did, these stations 
acted as a check to such action; at the place of deposit 
it was thoroughly spaded and if necessary remixed by 
hand as it went into the forms. Concrete placed thus was 
found to be very satisfactory and, contrary to the expec- 
tation of some, showed uniform texture. 

LayInG Prenstocks—The steel penstock pipes were 
laid from the bottom up. The lengths were handled by a 
system of small derricks which were moved up hill as the 
work progressed. One derrick was always kept within 


reach of the incline-road car; this loaded the pipe to a 
small truck running on a wood skidway running down 
the line of piers, as shown in the accompanying figures. 


(4) Cable road and penstocks; (5) work- 


men coming up 


(9) placing 


from station site; (6) 
lowering a crane girder; 
on contractor's pier track; 
section of welded pipe; 
transformer building; 

crete with long chutes. 


(7) steel elbow 
(8) placing a 
enstocks under 
con- 


Figs. 4-9. Views or Construction Work AT TALLULAH FALLS 
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A second derrick lifted the pipe into place and held it 
while a few bolts were slipped into rivet holes. The 
length of pipe was then blocked up and accurately lined 
by jacks while the joint was finished. The pipe came fab- 
ricated in 32-ft. lengths and these were joined with a 
double row of field rivets. On account of the steepness 
of the grades on which the pipe was placed in some 
places, some difficulty was experienced in holding the sec- 
tions together until they had been riveted and concreted 
in place. As there was an expansion joint in the pipe at 
each change of grade, just below the anchor blocks, it 
was found absolutely necessary to concrete the anchor 
blocks around the pipes before many sections of pipe 
could be placed above them, or else the weight of the pipe 
itself would cause it to slide down hill. Struts and braces 
were also used to protect against sliding. 

Much of the pipe was placed during the summer 
months and the sun, which had a clean sweep of the hill 
for practically the entire day, made the inside of the pipes 
almost unbearably hot. This was especially troublesome 
as the completed length of penstock became longer and 
acted more and more like a tall chimney. The rising air 





Fic. 10. ParriaLty CoMPLETED Power Station, SHow- 
ING Lack OF SroraAGE FACILITIES 


left the upper end at a temperature of about 140°, and 
blowing at a fair rate of speed. If the lower end of the 
pipe was closed, conditions became even worse, as the air 
then became close and stifling. Riveting gangs could 
not be kept for any length of time inside the pipe, and 
there were some instances even of their being overcome. 
To increase the rate of progress on the pipes, the work 
was arranged so that all placing was done in the daytime 
and the joints left ready for final riveting at night. Elec- 
tric lights were furnished for this. The riveting itself 
was done considerably faster in the night-time as the 
pipe was cooler. 

Power-Hovusr Construction—The plant at the foot 
of the cliff consisted of two buildings—a power house ap- 
proximately 50x200 ft. and just behind it a transformer 
and switch house 50x250. The main difficulty experi- 
enced in excavation was the waste of muck and the stor- 
ing of stone for concrete. The cliff slope which flattened 
to some slight extent at the river was still entirely too 
steep to store material on, while the opposite side pre- 
sented only a vertical bluff running from the water’s 
edge about 200 ft. high before it began to slope back at 
all. This difficulty was overcome to some degree by en- 
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croaching on the river bed in a comparative! 
at the upstream end of the site, just enough ¢ 
ing, and then banking the stone up agains} 

The rock here was stratified, varying fro) 
hard to very soft and rotten. It was full © 
seams; and in addition sloped downward 
tions—about 22° downstream, and about 8 
river. After going into the rock for some di: 
ever, good foundation was reached where the » 
weather had had no effect on the stone. 

One of the greatest troubles encountered \ 
ord high waters which came during constructic 
count of the narrowness of the gorge, the 
rapidly aud traveled at a tremendous rate. T 
ing power was almost beyond belief—they ea, 
4- and 5-yd. stones down the river bed. The «es; 
of coffer-dams was a source of much delay. 

The two buildings had concrete foundations (|) 
steel superstructure) ; instead of building separat 
dations for the different machines, the pow 
building foundation was solid masonry with draft 
and drains set in it. The amount of concrete fo 
buildings, therefore, was large but it was success! 
handled by the same system of derricks which had 1 
out the excavation. A crushing and mixing plant wa: 
placed at one end of the site, and this plant was wit 
reach of two derricks. 


On account of the longer time required to insta 
electrical apparatus in the switch and transformer house. 
construction on this building was carried on ahead 
the power-house building. The erection of steel was 
started with the same derricks which had been handling 
concrete. These derricks carried this work on until th: 
superstructure got out of their reach, when smaller rig- 
ging was installed and carried up with the building. 

About this time, the lack of storage facilities at +! 
power site was felt most. All material had to be 
loaded and stored along a spur track which ended at th 
head of the incline road. It then had to be reloaded 
hauled to the incline, loaded on that, and then lowere: 
to the power house, where it had to be unloaded again. 
Obviously, material could be carried thus only in quanti- 
ties which could be quickly used. 
night and day. 

One feature worth mentioning is the accuracy obtained 
in the setting of the wheel cases and generator bases. 
The units are of the vertical type, all the revolving parts 
being carried on a thrust bearing above the generator. 
This bearing is supported by a spider which transmits the 
load to the generator housing which in turn rests on a 
base set in the concrete floor. This load is carried by a 
heavy steel-girder system embedded in concrete, and 
spanning the wheel room. The allowable limit of va- 
riation in setting these wheel cases and generator bases 
was 0.0005 ft. 

The plant is now in successful operation, and besides 
being on account of its locality, one of the most pictur- 
esque, is one of the most modern and efficiently arranged 
plants in existence. The entire development was (e- 
signed by Chas. 0. Lenz, of New York City, as Chief 
Engineer of the Georgia Railway and Power Co., and as 
Chief Engineer of the Northern Contracting Co., which 
carried on the construction. Direct supervision was under 
Chas. G. Adsit, Resident Engineer. The writer was in 
charge of the Penstock and Power House Division. 


The incline was rw 
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D:-sign and Construction of Earth 
Roads in Iowa 


By T. R. Aae* 


s]S—The lowa State Highway Commission las 
on over all the town and county roads of lie 
| it has given particular attention to improving 
earth roads, which interlace one of the richest 
a ral districls in the United States. The cross- 
aA ulopled for these roads are illustrated and ut 
ola the limiting grades are given together witr 
ndations for alignment at railway grade cross- 
ss. he use of the elevating grader is 


re 
wi t on curves, 

J, and the cost of road work done by this ma- 
chin und equipment in Iowa is given. 

The design and construction of earth roads present 
many problems, particularly in those states where a large 
amount of earth road construction remains to be done 
before hard surfacing can be taken up on an extensive 
scale; for the earth road should be designed to provide 
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ING GRADES oF 4% or More 


for future hard surfacing, as well as to accommodate 
present traffic. At the same time, the design should be 
such as to be readily constructed with the elevating 
grader, or other commonly used earth-working machin- 
ery. The design may vary somewhat in different com- 
munities, but there are certain clearly defined principles 
that may be applied in the states of the Middle West. 


Cross-SrctTIon 


Crown—Ample side ditches are necessary for remov- 
ing rainfall and water from melting snow. The amount 
of slope that can be given to the cross-section of th 
traveled way is limited by considerations of the safety 
and comfort of those who travel the road, and experience 


*Professor in charge of highway engineering, Iowa State 
College, Ames, Towa. 





not exceed about 1 in. per foot. When the circular are 
cross-section is used, the slope increases from the middle 
It has fre- 
quently been stated that the cross slope should be greater 
on hills than on the level, and while that is desirable 
from the standpoint of drainage, it is exceedingly unde 
sirable from the standpoint of safety, whether the traf- 
fic be made up of motor vehicles or horse-drawn vehicles. 


of the road to the ditch line, as is proper. 


The tendency to slide is greater on hillsides than on the 
level, and the results of skidding or sliding to the ditch, 
much more aggravating. 

WiptH or TraveLtep Way—For slow moving vehicles 
a comparatively narrow track is all that is necessary, but 
for mixed traffic, a part of which moves at relatively high 
speed, plenty of room is desirable; and such traffic is en- 
countered on most of our country roads. For first-class 
roads the traveled way should not be less than 24 ft. wice 
indicates that if the entire cross-section between the 
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Fic. 2. Cross-Section ror Earru Roaps Hav- 
ING GRADES Over 2% BUT Less THAN 4% 
ditches is to be available for traffic, the cross slope must 
and for secondary roads, not less than 20 ft. wide. This 
much of the roadway should have a circular are cross-sec- 
tion with a crown of an average of 1 in. per foot from 
the center line to the shoulder line. 

DircHes—Beyond the shoulder line the ditch should 
have a width great enough to give an easy slope from the 
shoulder line to the bottom of the ditch. Safety de- 
mands that this slope be such that in an emergency a 
vehicle might turn out into the ditch without danger of 
overturning. The minimum width of ditch should be 
about 6 ft., with a back slope of 144 on 1, but with some 
soils it may be 1 on 1, or as steep as the soil will stand. 

Besides fulfilling the considerations before mentioned, 
the type of cross-section adopted should be one that can 
he readily constructed with ordinary earth-working ma- 
chinery. - For that reason, the V-section should be used 
for the ditch rather than the trapezoidal section. 

The rate of grade at which it is desirable to change 
the size of ditch is a matter of judgment and experience, 
but it is believed that for grades up to 2% there should 
be little change, particularly if there is any snowfall to 
be considered. Above 2% the ditch may be of somewhat 
less capacity than for lighter grades. 

‘ A still further reduction in the ditch capacity may be 
made at about the grade where erosion begins; and 
usually for permanent construction the ditch is paved, 
or erosion prevented by lateral dams or check weirs such 
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as used in irrigation ditches. Erosion usually begins 
with grades of about 4%, although this is exceedingly 
variable, dependent upon the type of soil. 

lowa Sranparps—The cross-sections used by the 
lowa Highway Commission are shown in Figs. 1, 2 and 3, 
and illustrate the general application of the principles 
numerated above, 

Finally, the cross-section should be so designed that 
when the road is surfaced with macadam, concrete, brick, 
or other hard material, no great amount of earthwork 
will be necessary to prepare the earth foundation for the 
hard surface. It is desirable to have a little excess 
crown in the earth road so that by the time enough ma- 
terial has been removed to true up the foundation the 
crown will have been reduced to the proper amount for 
the hard surface. 


yp . 1 
PROFILES 


One of the most troublesome problems in the design 


of earth roads is encountered when the grade line is be- 





Fia. 4. 


ing established. Where existing grades exceed 3% (and 
they are often as great as 5 or 6%) it is usually not dif- 
ficult to determine just how much to change grades, and 
the official with whom the engineer must deal will agree 
to almost any reasonable change. But in rolling country 
the profile of the road is a succession of knolls with none 
of the grades exceeding 2 or 3%, and it is often difficult 
to convince non-technical boards that any change in the 
profile of such a road is economical. 

On such roads the difference in elevation between the 
two ends of a mile of road may be only a few feet, yet 
a vehicle may have traveled a vertical distance of four 
or five times that amount in the mile. If any saving in 
this latter expenditure of energy can be made it is a 
saving which goes on for all time; and a community 
could more rationally issue long-term bonds for grade 
reduction than for any other form of road improvement. 

Limiting Grapes—The maximum grade should not 
exceed 4%, but in exceptional cases it may be as great as 
6%. If a grade of 6% or less cannot be secured, the 





Usina AN ELevaTING GRADER AS A LOADER IN Grape-Repvction Work. 
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possibility of relocation should be investig 
feasible, a recommendation for relocation shoy 

ALIGNMENT—If a grade of 3% or great 
than 400 ft. long, there should be a level « 
long introduced at approximately the half-wa 
there is a deflection of more than 60° in ali 
grade of 3% or greater, considerations of sa 
that the grade line be made level for the |. 
curve. 

GRADE Crossinacs—At railroad crossings 
line should be a straight line across rail | 
ft. on each side of the middle of the track, and 
connected with the grade line beyond by suita 

VerticaL Curves—At breaks in the grad 
transition should be made by means of a ci . 
tangent to the two sections of grade line and 7 
length in feet of approximately 25 times th 
difference in grade of the two sections. 

Grade Repuction—lIt is desirable to reduce | 
vertical rise to as low an amount per mile 


3 


as tea 


=| 


Stony County, Towa 


. 


As a guide it may be assumed that it pays to move from 

-100 to 150 cu.yd. of earth to make a reduction in grade 
amounting to 1 ft. per mile. This allowance may be tn- 
creased if heavy grading is necessary on a part of the 
mile to bring the profile to the limiting grade. Short, 
sharp undulations in the grade line should be eliminated 
as far as possible. 

Safety should be an important consideration and a 
clear view should always be possible at a distance of at 
least 250 ft. Any grade line that precludes this should 
be revised. 


Usr oF THE ELEVATING GRADER 


If a road is designed in accordance with the above 
principles, particularly as regards cross-sections, the ele- 
vating grader can be used to good advantage in the con- 
struction, 

In general, the work to be done consists in roun:ing 
up the traveled portion of the road with materia! ob- 


tained from the side ditches. The best results will bv 0d 











Fig, 5. Construction or Eartu Roaps with Evevatine Graber, PorrawattaMir County, Iowa 


tained in flat country or slightly rolling country, where 
sections of a mile or more in length can be constructed 
at one time, thus obviating frequent turning of the out- 
fit. 

CLasses OF Roap Work For ELEVATING GRADER— 
There are the three following classes of roads encoun- 
tered in the various counties in Iowa where the elevating 
grader has proven satisfactory : 

(1) Roads practically level where the new grade line 
is parallel to the profile on the old road, there being only 
a few knolls to be removed. 
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(2) Roads on which there are a succession of knolls 
and consequently a succession of cuts and fills most of 
which do not exceed about 2 ft. in depth. 

(3) Roads where extensive grade-reduction work 
must be done. 

Grader Outrits—The outfit necessary for roads of 
Class 1, consists of the elevating grader drawn by 6 or 
8 teams or by a tractor, a blade grader, a few slips or 
wheelers, a heavy disk harrow, a heavy straight-toot': 


harrow, and a split log or plank drag. If a roller is also 


available a better road can be constructed than is possibie 


. 
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Fie, 6. Rotuine a Roap Burtt with ELeEvaTine Graver, PorrawatTamie County, lowa 
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without it. For roads of Classes 2 
dump wagons are also necessary. 

Construction MertHops—lIn starting the construc- 
tion the first cut is taken at the shoulder line, and the 
material thus removed is deposited near the shoulder 
line of the opposite side of the read, but, of course, in the 
roadway. 


and 3, a number of 


Stakes are set for the first cut so that the driver can 
follow them conveniently. If the outfit is horse-drawn, 
the stakes are set that the tongue of the elevating 
grader will follow them. If the grader is drawn by a 
tractor, they are set so that the front wheel on the 
steering side will follow them. The exact distance of 
these stakes from the line of the cut will vary somewhvi 
with the type of elevating grader used and must be de- 
termined before the stakes are set. 


sO 


The first cut is a light one and usually one horse of 
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the lead team follows this first furrow and thereby guides 
the grader in making the succeeding cut. If the grader 
is drawn by a tractor, a side hitch is used so that: the 
tractor travels on the “land” side, and a plumb bob is 
hung from the tractor in such a position that it will 
follow the furrow and thus serve to assist the driver in 
steering. 

On roads of Class 1, the successive rounds of the ele- 
vating grader are made without reference to the slight 
knolls that occur; and the material deposited on the 
roadway on top of the knolls is hauled away by slips or 
wheelers, while the elevating grader is completing its 
round. A suitable adjustment of the working forces 
ean be made so that the slips or wheelers can be kept 
up with the grader. 

On roads of Class 2, teams with dump-wagons follow 
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the elevating grader, loading 
and dumping the materials 
grader continuing its rounds 
the road in the low places. Here again 
justment of working forces must be made « 
vating grader will not have to wait on tly 
is more economical, however, to construct a 
of road at a time than it is to turn the ek 
constantly, as would be necessary if each | 
pleted by itself. 

On roads of Class 3, the elevating grad 
used. as a loader for the wagons, and each 
pleted by itself. The economy of the grade: 
depends upon the steepness of the grade a 
for maneuvering. 

As the elevating grader makes successive ro 


farther away from the center of the road a 


where cuts ar 
in the fills, 
and depositis 


quently, when it is at the deepest part of the ditch where 
the heaviest cutting is being done the earth is deposited 
in the middle of the road, where the greatest filling is 
necessary to give the crown. 

The material deposited on the roadway will consist 0! 
many large lumps as well as of sods and fine material. 
To work this material down to a surface that can be 
traveled, the clods and sods must be broken up with a 
disk harrow until small enough to form a satisfactory 
surface. Often the sods and weeds are collected by har- 
rowing with a stiff-tooth harrow and thrown out with 
pitchforks. 

To bring the surface to its final shape a few rounds 
must be made with a blade grader. Then, after the first 
rain, the surface is smoothed with a road drag and when 
partially dry, rolled. Constant dragging is necessary 
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.e first year to keep the road in shape, while it 

| iy compacted by traffic. 
( \yara—The cost of constructing earth roads by 
od varies from about $100 per mile for Class 1 
; ‘+ $250 per mile for Class 2; while the cost of 
is an exceedingly variable quantity, as is appar- 
, the nature of the work. As an average of the 
ione by some of the well organized counties $150 

e may be taken. 

[he cost of the elevating grader outfit is from $4000 
s000, depending upon its size and the number of ac- 
occories used. To secure economical construction §re- 
ires experienced supervision and proper working con- 
litions. but when these are had, the use of the elevating 
racer is one of the most economical methods of earth- 
saad construction. In general, it is not suitable for any 
ynit smaller than a county, because of the cost of the out- 
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fit and the mileage of work that must be done yearly to 
make it pay. 


Cross-Sections OF Pavep Roaps 


Figs. 8, 9 and 10 show cross-sections recommended by 
the lowa State Highway Commission for earth roads 
with pavement surfaces of macadam and concrete. A 
comparison of these cross-sections with Figs. 1, 2 and 3 
will readily illustrate how the earth roads are designed 
and constructed in such a manner as to be suitable for 


hard surfacing without radical changes, or reconstruc- 
tion. 


x 

Canadian Government Expenditures on Railways and 
Canals in the fiscal year ending March 31, 1913, amounted to 
$36,689,539, according to the annual report just issued. Of this 
amount $13,167,000 was spent on the National Transcontinental 
Ry., $1,099,000 on the Hudson Bay Railway and $1,512,825 on 
the Quebec Bridge. The expenditure on canals was $3,853,000 
The total Government expenditures on railways amounts on 
capital account to $304,015,587. In addition there has been 


expended a total of $244,071,325, covering tne operating ex- 
penses of the Government roads and $48,529,915 subsidies 
other than the $25,000,000 granted to» the C. P. R. for ‘its 
main line, making a grand total of $548,086,913 
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Success of the Engineers’ Reg- 
ister of the Junior Institu- 
tion of Engineers 


Since the publication of the editorial in our issue of 
Aug. 21, 1913, in which was described the work done by 
the Junior Institution of Engineers, of Great Brita‘a, 
in helping its members to better positions, we have r 
ceived several inquiries for further information, and have 
noted from the proceedings of engineering societies in 
this country a widespread interest in the results accom- 
plished by the Junior Institution’s Eugineers’,.Register. 
The following facts in regard to the success of the En- 
gineers’ Register are taken from the March Journal of the 
Institution : 


Naturally, when organizing such a scheme as the Engi- 
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neers’ Register, there is a tremendous amount of spade work 
to be done, and it has only been the hearty and loyal coépera- 
tion of the members that has enabled the Council to fill over 
60% of the positions notified as vacant, the remaining 40% 
not being filled, as the list of members available for these 
positions had been exhausted, so it becomes obvious that the 
register is not all “forms” and no results, as perhaps som: 
members may think, but on the other hand, the great diffi- 
culty is to find members suitable for vacancies which ar» 
notified. 

In an institution with a membership representing so many 
branches of the profession, one would have thought it pos- 
sible to find a candidate for almost all classes of work, but 
owing perhaps to pressure of work at the moment, or other 
reasons, the greater proportion of the members have not re- 
turned their forms, and, therefore, the Secretary has been 
unable to get into touch with men with suitable qualifications. 
Looking through the list of vacancies for the past few weeks, 
one finds all branches represented, and salaries offered ranging 
from $325 to $2500 per annum. The Council will not consider 
that the scheme has been completed until every member has 
filled in and returned his form, so that it may become a unit 
in an organization which will help to support the profession 
of engineering on the high pedestal on which it rests. 

The Council cannot be expected to do everything, and mem- 
bers should assist them by advising the Secretary of any 
appointments they know to be vacant. The Secretary can 
then apply to the firm in question and bring the Register to 
that firm’s notice. (The name of the member who notified the 
vacancy will not be mentioned unless he gives permission.) 
There is undoubtedly a great spirit of “camaraderie” among 
members of the “Juniors,” therefore, why not increase that 
feeling in a practical way by assisting less fortunate mem- 
bers tc improve their prospects in life. Without in any way 
becoming a trade union, we have a great opportunity before 
us in helping each other to find employment suited to our 
qualifications and experience. 


It might be added that engineering employment prob- 
lems have reached a far more acute stage in England than 
in this country. Some idea of the keenness of competi- 
tion and the overcrowded condition of the engineering 
profession in Great Britain may be had by reading the 
book, “Engineering as a Profession,” a review of which 
was published in our issue of Mar. 19, p. 645. 
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Converting a Tunnel into an 
Open Cut; Southern 
Pacific Ry. 


By Grorae W. Wape* 


Karly in 1910, repair work was in progress in tunnel 
No, 10 of the Southern Pacific Co. (Coast Division), the 
work being the enlarging and retimbering of the tunnel! 
preparatory to putting in a concrete lining. ‘This tunne! 
was 267 ft. long, situated on the Cuesta grade, 240 miles 
south of San Francisco, 
On Feb, 23, the tunnel section had been enlarged and 
the new timbers placed for a distance of 45 ft. in the eaat 
end; the old timber portal had been removed and was 
about to be replaced by a standard concrete portal, Much 
trouble had been experienced during the progress of the 
work by the breaking of 
the timbers (both old 
and new) by the terrific 
side squeeze, About mid- 
night, the timbers gave 
way, a cave-in occurred, 
and 42 ft. of the bore 
became absolutely closed. 
Division officials were 
on the ground early the 
next day, and as soon as 
extra tunnel gangs could 
be assembled, an attempt 
was made to drift 
through the cave-in, The 
method followed consist- 
ed of erecting square sets 
and the driving of lag- 
ging to support the earth 
so that the tunnel sec- 
tion could be excavated. 
This work was pushed 
forward as rapidly 
possible, and by noon of 
Feb, 26, six sets of tim- 
bers (2ft. c. to c.) had 
been placed, leaving a 
distance 33 ft. be- 
The new timbers, however, showed 
signs of failure; some had already been replaced, others 
were bowing and kicking out at the bottom, and at a con- 
ference of officials, it was decided to abandon the attempt 
to reopen the caved-in portion. 





ia, 1. TunnEL No. 10, 
Sourwern Paciric Ry. 
(Coast Division), THE 
Day Brrore Its 
COLLAPSE 


as 


of 
tween breast boards. 


On account of the sliding tendencies of the shale for- 
mation and the poor success made of supporting it with 
timber, and in view of the fact that the tunnel was short 
(267 ft.), it was decided to convert it into an open cut. 
‘The plan adopted was to burn out the remaining timbers 
and allow the entire tunnel to cave in, so that steam 
shovels could handle the material advantageously. Cross 
sections taken on the basis of a 20-ft. roadbed and slopes 
of 1 on 1, indicated that there was a total of 33,700 cu. 
vd. of material to be excavated. 

A small gang of men was put to work on a drift about 
2 ft. square, along the roof line, through the cave-in, this 
hole being deemed necessary as a draftway. The track 


*Herald Hotel 


San Francisco, 
engineer, Southern 


Pacific Co.). 


Calif. (formerly assistant 
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was cut at each portal to allow expansion in | 
the exposed rails in the tunnel were covered 
to protect them from the heat. Several can | 
and crude oil were used in splashing the rem . 
bers, and cotton waste saturated with oil wa, 
at about 5 ft. intervals among the timbers. 
about 50 ft. from the draftway was left unoil of 
to delay (if possible) its burning and the ‘ent 
caving and shutting off of the draft. sid 
At midnight, Feb, 26, a torch was applied 
soon the entire tunnel was a mass of flames, 
being westward, At 12: the first few tin 
about 150 ft, from the west portal; othe: vel col 
within a few seconds and at 1:08 a.m.,, the pel 
caved in for its entire length. 


my 
od, 


Two 70-ton steam shovels arrived early the 
morning and preparations were at once begun to 
to work, On the east end, it was possible to noi. 4) re 
shovel to the face at once, but on the west er 
1800 cu.yd. of a side cut had to be removed to ia 
room for a loading track parallel with the main W 
The shovel on the east end started operations Feb. 
one on the west end started Mar, 1. 

The working system was the reverse of that ordinarily 
followed in steam-shovel work, The shovel was alter 
nately pushed to the face by a locomotive and withdrawy 
to dump its dipper load into cars on a parallel track. A 
crew of six pitmen kept the track clear ahead of the 
shovel and handled the blocking for the jack-arm when 
ever it was necessary to swing the boom to the side. Be 
tween the main line on which the steam shovel traveled 
and the loading track, a permanent jack-arm rest was 
arranged by interlocking three rails (the center one in- 
verted) and supporting them on blocking. This arrange 
ment made it possible for the steam shovel to swing the 
boom and dump the dipper into cars at any point within 
the length of the train. 

Three 12-yd. air-dump cars were handled on the load- 
ing track at one time, with engine attached, while three 
more empty cars with engine stood ready to move in es 
soon as the loads were pulled out. The system was ider- 
tical at both ends of the tunnel and tracks were laid with 
crossovers, etc., to facilitate train movements, ‘There 
were always three, and sometime four, engines working 
at each end, It was estimated that there were 3000 train 
movements daily at each end. The dumping ground 
was close at hand, making the hauling distance about 700 
ft. The grade is 2.20% at each end, with 6° curves. 

When the shovels had cut into the hill a distance of 
about 50 ft., small slides from the sides began to come 
down, causing delay and adding to the amount of ma 
terial to be handled. These slides increased in size ana 
frequency as the shovels approached each other ani. 
when the job was completed, the final cross-sections indi 
cated that there had been a total of 65,000 eu.yd. of me 
terial excavated. The final roadbed was 50 ft. wide. 

During the first day of the trouble, a suitable trai! 
1000 ft. in length was benched around the hill, ov 
which the passengers from one train daily each way 
walked; the baggage, mail, express, etc., was transferr:! 
on trucks, The average time consumed in transferrin 
between these trains was one hour. 

Ideal weather conditions with attractive mountai 
scenery afforded pleasure rather than hardship to pas 
sengers and the work attracted many curiosity seeker: 
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and d men from other divisions and systems made 
visit spection, 

‘| irk proved to be an unusual opportunity for 
test efficiency of men and machinery. In addition 
in 4 , 70-ton shovels ordinarily engaged, two smaller 
; . kept under steam ready to substitute in case 

| kdown. Aside from an occasional broken axle 
at _ very little shovel trouble was experienced con- 

the unusual manner in which the shovels were 
|. Considerable rivalry developed between the 
i the opposite ends as well as between the day and 
ircegs and the work soon assumed the nature of a 

Men became enthused with the spirit of com- 
» and the idea of wages seemed for a period to be 
forgotten. With all the rush and excitement during th: 
of strenuous endeavor, but three men out of 200 
Normal traffic 


16 days 
odd men employed were injured, 
rest med on Mar. 12. 

During the progress of the work, the camp, known as 
“Qwiville”” had much of the dignity of a small village, 
with a water and sewer system, electric lights, police ser- 


was 
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Rail BreaKages and Track Wave 
Motion in Cold Weather 


The wave motion of track under a moving train is a 
well known condition, and a correspondent recently in 
quired as to the relation of this movement to rail break 
ages, especially in cold weather when the steel is more 
brittle and less able to follow the wave motion. In this 
inquiry, however, the fact is overlooked that the roadbed 
is more rigid in cold weather, with consequent reduction 
in the wave-motion effect. 

It has been pointed out by Robert Trimble (Chief 
Engineer of Maintenance-of-Way, Pennsylvania Lines) 
that it is a well known fact that steel is more brittle and 
more liable to cold weather than = in 
warm weather. In cold weather, also, the roadbed is more 
rigid, and greater stress is likely to be thrown on the 
rail owing to the rigidity of some of the supports, which 
tends to increase the span of the rail (between supports) 
beyond the normal spacing of the ties. The passage of 
every wheel causes rapid reversal of stress in the rail, 


fracture in very 
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NXCAVATING OpEN CuT ON THE LINE OF THE 
COLLAPSED ‘TUNNEL 


vice, commissaries, all-hour dining rooms, ete, Also, 
two issues of a miniature newspaper, 7'he Owlville Sport- 
ing News, devoted to joshes and jokes on officials and 
employees, made their appearance. The original sheet 
was mimeographed in a private car and later, the de- 
mand for copies becoming too great, was printed and the 
issues are now held as valuable souvenirs. 

The actual cost of the work totaled $47,220, or 72Yac. 
per cu.yd. of material handled. The banner day’s work 
was performed on Mar. 6, when a total of 150 cars of 12 
yd. each, or 1800 yd., was loaded and dumped in 8 hr. 
IS min., net working time. In doing this, the steam 
shovel traveled an approximate distance of 180 ft. (2 X 
40) for each dipper load. The average time consumed per 
dipper load was 54 sec. The average loading time per 
train of three cars at 12 yd. each was 8 min. 

The enginemen of the locomotives handling the steam 
shovels in and out of the cut became so expert that the 
reverses were made practically without a stop. The 
steam-shovel crew became so proficient that the boom 
was swung and the dipper raised and lowered, virtually, 
on the fly. As far as the writer can ascertain, this was 
the most extensive work ever performed by this method 
in the West. Also, the record of 1800 yd. in one day 
ranks foremost in steam-shovel records. 


Fria. 3. Tue Compierep Cur on THE LINE Or THE 


ORIGINAL TUNNEL 


independent of any wave motion of the roadbed and 
track. In very cold weather, the change in physical con- 
dition of the steel probably renders the rail less able to 
adjust itself to these rapid changes in stress. 

It is stated also by P. H. Dudley, Consulting Engineer 
of the New York Central Lines, that few rails are broken 
by bending of the rail in front of the truck wheel, which 
is the bending due to the wave motion of the track and 
roadbed as a whole. The breakages are caused more 
largely by the bending of the rails between the wheels 
due to the reversals of stress noted above. 

As to the condition of the rail steel, he states that the 
bessemer steel in cold weather has a slightly higher mod- 
ulus of elasticity, and while it will bend in temperatures 
of 20 to 30° F. below zero for slow-moving trains the 
duration-strain factor of the 0.10% bessemer metal of 
about 0.5% may be exceeded for speeds of 50 to 60 miles 
per hour. The openhearth rails made under this road’s 
ductility tests have a greater duration-strain factor than 
the bessemer metal, and the practical experience in track 
for the severe winter of 1911 was only one rail of open- 
hearth steel broken to 100 of bessemer steel. In 1912, 
the change was made from 0.10% bessemer steel to basic 


openhearth metal for all rails for the New York Central 
Lines. 
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Failure of Horse Creek Earth IL 


E 


By M. C. HInDERLIDER* 


SYNOPSIS—Seepage of water through 4 ft. of sandy 
loam and through shale beneath the loam appears to have 
led to the destruction of the reinforced-concrete outlet 
conduit, the washing out of 200 fl. of the dam and the 
destruction of 3600 lin.ft. of slope paving in an earth 
dam having a maximum height of 55.5 ft. and a total 
length of about a mile. About 10,400 acre-feet of water 
slored for trrigalion were lost, Proposed methods of re- 
pair are described. 


The Horse Creek Dam, one of the largest of the earth 
dams of the West, failed on the night of Jan. 28, 1914. 


Fic. 1. GENERAL View oF BREAK FROM INSIDE OF 
RESERVOIR, SHOWING DESTROYED SLOPE 
PAVING 
Fie. 3. Bast or REINFORCED-CONCRETE GATE TOWER 
AND JOINT IN SAME 





reservoir was about 17,000 acre-feet, but 
capacity was about 14,500 acre-feet. 

The downstream slope of the dam, for a 
tance of 16 ft. from the crest, is 14% horizont: 
tical, the remainder of the slope being 214 to | 
stream face has a uniform slope of 114 hori 
vertical and was paved with concrete. The . 
is 16 ft. The maximum height of the dam, \ 
a point near the middle of the structure, is 55 
contents of the dam amounted to 714,000 , 
this, 34,000) cu.yd. had been placed on 
after the first year’s settlement, which amou 


Line of Saturatiog 


| 
y 


Crushed Portion, 


Fie. 2. East ABUTMENT OF BREAK, SHOWING LINE oF 
SATURATION AND CRUSHED SECTION OF OUTLET 
CONDUIT 
Fic. 4. Looxina East Toward Break, SHOow1NG How 
Pavine Stip Down 


Views or Break IN Horse CREEK EartH Dam, CoLorapo 


About 200 ft. of the embankment, together with the out- 
let works, were destroyed, as also some 3600 ft. of con- 
crete slope paving (see Figs. 1 to 6). 
GENERAL DESCRIPTION 
The dam is located on Horse Creek, about 30 miles 
northeast of Denver, Colo., and was built to store water 
for the Henrylyn Irrigation District. The main structure 
consists of an earth dike 4550 ft. in length, extending in 
a straight line in an east-and-west direction across Horse 
Creek Valley, with an extension 600 ft. in length extend- 
ing from the easterly end at an angle with the main 
structure, for the purpose of providing necessary free- 
hoard at that end of the dam. The total capacity of this 





*Of the Field, Fellows & Hinderlider Fingineering Co., 811 
17th St., Denver, Colo. 





maximum of 7 ft. The average height is approximately 
40 ft. The available freeboard at full reservoir was but 
7 ft. 

Plans for this structure were prepared by and work of 
construction carried on under the supervision of the 
Denver Reservoir & Irrigation Co. and the Henrylyn Ir- 
rigation District. The present State Engineer, John FE. 
Field, is authority for the statement that certain plans 
were approved by his predecessor but that, apparently, 
the plans had been modified and construction work had 
been carried on without any supervision from the State 
Engineer’s office. The construction of the dam was in- 
cluded with other work in a contract covering the con- 
struction of the whole at a flat price. 

FouNDATION AND CHARACTER OF MatertaLt—The for- 
mation immediately beneath the dam consists of a sandy 
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pg considerable clay. In connection with the 


of plans for repairing this dam, numerous 
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Fie. 5. Puan and Prorive or Break iN Horse Creek 
Eartu Dam 


approaches the surface, gradually rising to a point from 
but 3 to 5 ft. below the original ground surface at the 
break. 

The erosion in the break through the dam shows that 
the soil on which the dam rested at that point is from 
3 ‘o 5 ft. in depth. Below this soil occurs a soft shale 
into which holes were sunk from 14 to 20 ft. Adjoining 
this shale formation and passing diagonally through the 
dam, oceurs a dike of soft sandstone, easily eroded. Both 
formations show a water-bearing stratum a few feet be- 
low the surface. At the lower toe of the dam, at the west 
side of the break, the !aminated sandstone shows a con- 
siderable amount of seepage. 

The dam, for the mest part, is built of a sandy loam 
and clayey material taken from shallow borrow pits above 
and below the dam. In the upper courses of the dam a 
considerable part of the material is of a blocky shale na- 
ture and quite porous. In the preparation of the site 
for the base of the dam the surface of the ground over 
the entire site was plowed, after which all sod covering 
the upper one-third of the site was removed and de- 
posited in the lower toe of the dam. Preceding the de- 
positing of material in the upper one-third of the base 
of the dam, the ground from which the sod had been re- 
moved was corrugated with plow furrows about three feet 
apart. No further preparation of the lower two-thirds 
of the site appears to have been made. 

CHARACTER OF ConstrUCTION—The _ specifications 
provided that the lifts in the fill should not exceed 3 ft., 
but an examination of the banks at the point of failure 
and the testimony of eye witnesses indicate that some of 
the layers may have been as much as 4 ft. or even more 
than that. The writer is informed by the engineer in 
charge of the work that the first two feet of material 
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taken from the borrow nits, and used in the lower course 
of the dam, was damp and packed well, but that all of the 
rest of the material was placed dry. 

The earth was placed in the dam by means of dump 
wagons and spread with fresno scrapers. No sprinkling 
was done and no further packing of the material was re- 
quired other than that furnished by the wagons and 
teams. No puddle trench, core wall or intercepting wall 
of any nature was used beneath the dam. 

OvutLeT StrecTures—At the lowest point in the Val- 
levy, or where the maximum height of dam occurs, there 
's a 12-in. cast-iron, lead-calked cutlet pipe laid in con- 
‘rete. This pipe is to be used only for draining the res- 
rvoir. The main outlet from the reserveir consisted of 
a reinforced-concrete arched conduit, with a span of & ft., 
forming the inlet and outlet to the gate chamber. The 
latter was of the same material and was located just in 
front of the crest of the dam. The arch and haunches 
of this conduit were, respectively, 9 and 18 in. thick. The 
walls of the gate chamber and tower were of ample thick- 
ness and the reinforeing steel seems to have been reason- 
ably well placed but inspection of the ruptured structure 
showed an insufficient lapping of the reinforcing steel in 
the conduit near the gate tower. Smooth steel was used. 
The design was also faulty to some extent. 

The outflow from the reservoir was controlled by two 
3-ft. 9-in. by 6-ft. 3-in. cast-iron vertical gates of the 
ordinary type, designed to be operated under a maximum 
head of 22 ft. by double-geared hoists at the top of the 
tower. This arrangement permitted the water to stand 
in the tower at the same elevation as in the reservoir 
when the gates were closed. ‘The outlet conduit was pro- 
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Kia. 6 Sarcration Line, Horse Creek Eartu Dam 


vided with two concrete cutoff walls or collars above and 
one below the gate tower. This gate tower, and also the 
conduit for its entire length ef about 170 ft., rested upon 
the sandy clay loam formation heretofore described. The 
break occurred at or near this outlet (see plan, Fig. 5, 
and views, Figs. 2 and 3). The indications are that 
the break first occurred east of the conduit and grad 

ually worked westward, cutting deeper into the formation 
under the dam west of the conduit. The escaping water 
eroded the soil foundation to a depth of from 3 to 8 ft. 
helow the original invert grade of the outlet works where 
a stratum of shale and sand rock prevented further action 
hy the water. 

Pavine on Face or Dam—In addition to the destrue- 
tion of the outlet works and a section of dam about 200 
ft. in length, the sudden emptying of the reservoir 
caused the destruction of about 3600 lin.ft. of the con- 
crete paving on the face of the dam west of the break. 
This paving, which was composed of concrete 5 in. thick 
reinforeed with No. 11 square-mesh fence wire, slid down 
the face of the dam from 19 to 20 ft. vertically, a con 
siderable amount of the embankment breaking off at the 
crest in places and sliding into the reservoir. Figs. 1 
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and 4 show this condition. The paving was inadequately 
supported along the lower toe by means of a concrete wall 
1 ft. wide and 2 to 2% ft. deep. No concrete stringers 
were used beneath the paving. The destruction of the 
paving was doubtless brought about by the hydrostatic 
action of the water and saturated embankment immedi- 
ately under the paving, coupled with the steepness of the 
slope and very slick nature of the material in the em- 
bankment. While the ice in the reservoir, which was 
from 15 to 18 in. thick at the time of failure, may have 
had some action tending to cause a failure of the paving, 
it was not the principal cause. 

The thorough saturation of the earth face of the dam 
changed the angle of repose, thereby causing an un- 
stable foundation for the concrete facing which, together 
with the hydrostatic pressure back of the paving, caused 
the rupture. 

All the concrete was composed of native sand and hy- 
draulic cement, no coarser material being used. The 
reinforcing seems to have been fairly well placed in the 
paving, but the concrete is soft and without life. The 
concrete in the outlet works, while of a better grade, is, 
nevertheless, of inadequate strength, the mixture having 
been 6.6 sacks cement to 1 cu.yd. of fine sand. 


History OF THE Dam AND THEORIES OF Its FAILURE 


The work on this dam: was commenced in March, 1911. 
The water was turned into the reservoir in February, 
1912, and allowed to rise to a height of 41 ft. above the 
lower outlet, or 14 ft. below the crest, thereby providing 
a total storage of 11,560 acre-feet or 504,453,600 cu.ft. 
After this water had been stored, seepage appeared along 
the lower toe of the dam for the greater part of its length. 
The aggregate amount of this seepage was not 1 cu.ft. 
per sec.—a comparatively trifling quantity for a struc- 
ture of this length. This seepage, the writer is informed, 
did not increase the following year (1913) when the 
reservoir was filled to within 12 ft. of the crest. ; 

At the time of failure the water stood 13 ft. from the 
crest. For some time a siight seepage at the lower end 
of the main conduit had been observed, but this had con- 
tinued for a number of months without increase or signs 
of erosion. The writer was informed by a member of the 
Board of Directors that the latter had made a careful 
examination of the concrete conduit below the gate cham- 
ber about ten days before the failure and found no evi- 
dences of cracks or damaged concrete. This statement 
is in line with one by the resident engineer, who made 
an examination of the conduit above the gate chamber 
and of the latter structure previous to the last filling of 
the reservoir, and found no evidence of weakness or fail- 
ure. At 4 p.m. of the day on which the failure occurred 
the attendant reports that he made a careful examina- 
tion along the lower toe of the dam and outlet conduit, 
but could discover no increase in seepage. 

The several theories advanced as to the cause of the 
break are as follows: 

(1) The water may have passed through one or more 
of the pervious strata in the shale at or near the outlet 
conduit, causing a settlement and failure of that struc- 
ture. 

(2) Water may have found its way through a per- 
vious section of the fill. 

(3) Imperfect joints in the concrete gate tower may 
have permitted water to escape into the embankment 


around the tower, thereby causing the tower 
crack. ; 

(4) Water may have found its way alon; 
of the conduit, but this is hardly likely wit 
provided and the character of puddle sur; 
same. 

The conduit may have collapsed, due to th. 
sure. One fact that gives some weight to t}, 
that a section of the conduit located abo 
tower lies in practically its original position, |, 
crushed as if by excessive external pressur: 
theory which has some basis for consideration 
outlet works were dynamited. 

In the opinion of the writer, who has ma: eTSoy 
examination of the conditions at the break, t). {ailyy, 
was due to water finding its way under the da: 


iS Her 


at t} 


hetwee] 
the four feet of sandy loam upon which the dav: reste) 
and the shale formation, as evidenced by the «\cossiy, 
amount of seepage now coming from the same contac 
just above the break. This seepage probably caused , 
settlement of the outlet conduit and tower, which. as hy. 


been mentioned, rested upon a sandy loam formatio; 
This would cause the destruction of the conduit. 

The view, Fig. 2, shows the line of saturation throws 
the dam, at the point of rupture, while the section, Fis 
6, shows the points of saturation some distance west , 
the break, as determined by borings. 


PLANS FOR REPAIRING AND STRENGTHENING THE Dy 


Plans for rebuilding the dam, now being prepared 
the writer, contemplate the use of a concrete core wa 
across the break, carried down into the shale and san 
stone formation; the use of puddle trench and sheet pil- 
ing beneath the remainder of the dam, where the forma 
tion seems to render the same necessary; the rebuildin: 
of twin 6-ft. remforeed-concrete outlet conduits; an 
building a valve tower founded on shale or sandston 
using 60-in. packed valves, with special hoisting devi« 

The crest of the present embankment will be pul 
down and used to build a new water face on a slope « 
21% to 1, which will be sufficiently flat to render it safe. 
after which the slope will be protected with a reinforce 
concrete paving and vertical coping. 

The freeboard will be increased to 14 ft. and the cres 
width to 18 ft. These repairs will be undertaken as soo 
as the plans can be completed. 

Aside from the damage to the reservoir and the loss o 


“about 10,400 acre-feet of valuable water, the damag 


caused by the break was nominal. 
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Au Electric Locomotive with combination gear and roi 
drive has been completed by the Allgemeine Elektricitits 
Gesellschaft for the Rhaetian Ry. (St. Moritz-Schuls line), 
Switzerland. The locomotive has capacity to draw a 200-ton 
train, or of starting a 180-ton train on a 2%% grade, attai 
ing a speed of 17.5 miles per hour in 652 seconds TI 
maximum speed is 28 miles per hour. For easily running o 
curves it has two fixed and two movable coupled axles and 
two bogie trucks. The cab consists of a elosed motor room 
and two drivers’ compartments. There are two 35/-hp 
motors with gears on each end of their shafts, working 
against a common intermediate shaft. The gears have teeth 
set at an angle, the motor pinions being opposed on each 
shaft. The geared shaft drives a: jack shaft between the 
third and fourth axles by means of inclined coupling rods 
The jackshaft in turn drives the coupled axles. Single-phast 
(16§-cycle) current is taken from overhead conductors st 
11,000 volts. It passes through a transformer so that the 
motor is fed at 300 volts. The motors are started with the 
rotor short-circuited. 
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Ti. Manager Plan of Munici- 
pal Government 
By Kenyon RiIppiLe* 


T \vantages of the manager plan of municipal gov- 
are being discussed in so many cities just now 


ernu : 
that following notes on the subject from one who 
has the benefit of some experience as engineer-mana- 


vor o a small city may be of interest. 

~ <).-e most of the affairs of the smaller cities, at least, 
are of an engineering nature, the city manager should be 
generally posted in engineering. Since he may act as an 
agent or arbitrator between the governing body and the 
people, he should be tactful. As a judge or adviser of a 
great deal of the city’s business—such as purchasing 
material, allowing estimates, recommending improve- 
ments and expenditures, submitting ordinances and sug- 
gestions in general for the approval of the administra- 
tors—he should be familiar with cost data, a good judge 
of benefits derived from different acts, an economist, 
honest, impartial and free from politics, and in general 
be purely a business man and expert servant of the com- 
mission. 

As to working principles, these can best be illustrated 
as follows. Imagine three [or five] horizontal lines con- 
verging to one central point, these lines representing the 
governing body; and diverging from this point the num- 
ber of lines necessary to represent the different depart- 
ments. The focusing of all the lines into one point shows 
clearly centralization of responsibility. 

In order for any act to be executed, it must first be 
passed upon by the legislative body as a whole, then con- 
densed and made to pass through one point—the con- 
trolled executive—to the proper department heads. Now 
suppose the act was not carried out in a maaner suitable 
to the people. They protest to the commissioners, where- 
upon, in order to save criticism, they go directly to this 
single head, and in order to hold his job he gets busy. 
And finally, when the blame is located, it may be found 
in some subordinate official of some department; how- 
ever, the act is easily traced and finally filtered through 
the group. 

The principal objection to this new plan is the fear of 
one-man power. The new plan eliminates one-man 
power. With the commissioners acting as a group, 
through one controlled executive, all of the fancies, hob- 
bies or any peculiar ambition that one man might have 
are neutralized by the combined judgment of the other 
members of the commission. Also, if any one of the 
board is interested pecuniarily, the passing of every act 
by the group destroys all opportunities for such deals. 


The manager is servant and executor, not boss. 


Under the council form of government, there was con- 
fusion most of the time, due to jealousy among the coun- 
cilmen, politics, special interests, lack of expert advice. 
Further confusion arose because the affairs of the city 
were divided and subdivided among the several commit- 
tees and members and also because of complexity in gen- 
eral. 

These same things may exist in a commission, but 
there is much less chance. Jealousy may exist, due to the 
fact that special charge of the different departments, etc., 
is divided among the commissioners. There is less dan- 


—_— 


*Engineer-Manager, City of Abilene, Kan. 
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ger from politics because the body is smaller in number 
and each man is more conspicuous. Special interests 
may be more detrimental under commission form because 
of each member having special charge over his depart- 
ments. Lack of expert advice may be less dangerous be- 
cause at no time does all of the board go out at once and 
the older members are apt finally to become posted on 
certain expert knowledge—at the city’s expense. And 
finally, one of the greatest features in favor of commis- 
sion form over the aldermaniec or council form is the 
fact that an entire new body does not come in and spend 
the first few months of their administration tearing down 
what their predecessors have started. Also, since the 
majority of the cities do not lay much stress on records, 
it is possible for the remaining commissioners to put the 
new man wise to their past proceedings. 

I maintain that it is possible for all of these objections 
to be eliminated, partially or wholly, by the engineer- 
manager plan. As a first step toward this end, a change 
should be introduced in the present laws of the various 
states, authorizing the commission plan, so that every 
act of importance shall be acted upon by the commission 
as a whole. For; with the two main ideas involved in 
the commission form—that is, the Lynn form (as in 
Lynn., Mass., and as has been adopted in Kansas) and the 
general plan (as in Galveston and Des Moines)—there is 
one great weakness, viz: In the former, electing its mem- 
bers to specific posts and, in the latter, appointing its 
members to perform special duties after they are elected. 
Both methods are accompanied by such objections as in 
dividual control, or as many different governments as 
there are commissioners, and in general lack of unity. 
Furthermore, no matter whether the commissioner is 
elected to his duties or whether these are assigned, it is 
hardly possible to get a true representative of the people 
(as the commissioner should be) when technical fitness 
has to be considered. Therefore, in order to avoid everv 
objection which can be imagined from a lack of unity 
and individual action, elect the commissioners at large,* 
make them responsible as a body, and make it necessary 
for every important act to be passed upon by the entire 
body, thereby balancing or equalizing the freak ideas that 
any of the members may possess. 

The next and, as already suggested, an equally impor- 
tant step, is to provide a manager (and for most places 
an engineer-manager) to serve the commission as an ex- 
pert. In no case would it be policy for the state to define 
his duties. It is quite likely that the different towns or 
cities wishing to adopt the manager plan would have dis- 
tinctly different views as to the duties of a manager. 
Some might make the qualifications strict as to his abil- 
ity to regulate social matters, others might wish a man- 
ager of distinctive financial ability—but still the prin- 
cipal requirement should be experience and fitness in mat- 
ters of an engineering nature. 

It is quite evident that the duties of the city manager 
should be fixed by city ordinance. As a model for such 
an ordinance, suitable for the majority of places, the fol- 
lowing is suggested : 

AN ORDINANCE 


Creating the Office of City Manager, Defining his Duties 
and Salary. BE IT ORDAINED By the Mayor and Commis- 
sioners of the City of 

City Manager: There shall be appointed by the Mayor and 
Commissioners a City Manager who shall be the administra- 





— is the general practice under the commission plan. 
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tive head of the municipal government subject to the super- 
vision and control of the Commissioners and he shall be re- 
sponsible for the efficient administration of all departments. 
He shall be appointed without regard to his political beliefs 
and may or may not be a resident of the City of 

when appointed. During the absence or disability of the City 
Manager the City Commission may designate some properly 
qualified person to execute the functions of the office. 

Powers and Duties of the City Manager: The powers ant? 
duties of the City Manager shall be 

(a) To see that the laws and ordinances are enforced; 

(b) To attend all meetings of the Commission, with the 
right to take part in the discussion but having no vote; 

(c) To recommend to the Commission for adoption such 
measures as he may deem necessary or expedient; 

(d) To give all lines and grades for city improvements 
which require the same 

(e) To have control, management and direction of all im 
provement work of any nature which pertains to and comes 
under engineering principles. The above duties shall include 
the making of estimates, supervision during construction, in 
spection and the maintenance thereafter; he shall have con 
trol and management of all streets and alleys. He shall 
have charge of and control the entire water and sewer sys- 
tem and keep a complete underground record of the same. 

(f) To be inspector of all wiring, sewer connections, 
plumbing, water connections and chimney construction. He 
shall approve all estimates of the cost of public works, and 
recommend to the City Commissioners the acceptance or re 
jection of the work done or improvements made. 

(zg) To recommend to the Commission the appointment oi: 
removal of all heads of departments and all subordinate 
officers and employees of the City which come under and 
pertain to principles of engineering; all appointments to be 
upon merit and fitness alone. 

(th) To exercise control over all departments and divi 
sions created by the Commission. 

(j) To keep the Commission fully advised as to the 
financial condition and needs of the City. 

All the powers enumerated, however, shall be subject to 
the supervision and control of the City Commission. 

Salary: The City Manager shall receive such salary as 
may be fixed by ordinance of the Commission. 

All ordinances heretofore made so far as inconsistent and 
in conflict with this ordinance are hereby repealed. 


yt 


The Timber Groins for Beach 
Protection at Asbury 
Park, N. J. 


By CHuaries H. Hiaarns* 


The terrific damage done to many beach resorts on the 
coast of New Jersey, Delaware and Long Island, by the 
two ocean storms at the end 
of December and the begin- 
ning of January,t direct 
attention to the beach pro- 
tection of Asbury Park, 
which suffered comparative- 
ly little damage on those oc- 
casions. The method = in 
vogue there is to allow a free 
sweep for the surf but to re- 
duce the energy in the 
waves by means of carefully 
designed and well built sys- 
tem of timber groins (some- 
times termed jetties). 

An examination of a map 
of the New Jersey Coast 
shows a sandy beach extend- 
ing from Barnegat to Sandy 





Point PLEAs- 
NT TO Sanpy Hoox 


Kia. 1. 


*Consulting Engineer, 15 Exchange Pl, Jersey City, N. J. 

+The effects of the storms of Dec. 25-26 and Jan. 3-4 were 
discussed in “Eng. News,” Jan. 8, 1913, p. 102: Jan. 15, p. 135, 
and Jan. 22, p. 168. On the same page of the Jan. 15 issue is 
on article entitled “The Prevention of Storm Damage to Shore 
Lines.” 
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Hook, with Asbury Park occupying a centre 
strip of the coast is shown in Fig. 1.) Thy 
consists of a sand beach, beyond which ther 
sand bar, just covered at low water. Betw 
and the bar, there is normally a strip of de 
which the prevailing current is parallel wit 
and usually in a northerly direction. Dur 
from the northeast or southeast, this curre; 
hecomes so rapid that a strong swimmer 
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progress against it. It is this prevailing northerly « 
rent, between the beach and the bar, which tends always 
to move the sand toward Sandy Hook. The latter wa: 
probably built by this action. 

It is the northeaster which erodes the beach. It strikes 
it, not at right angles, but on a diagonal line. The wave: 
break in a progressive line along the beach and the water 
runs back with a whirling motion, which carries the sai 
into the current described above. This current is below 
the surface of the water and the waves pass over |t as 
they strike the beach. It is, therefore, sometimes referr 

“to as an undertow. 
THEORY OF THE GROIN SysTeEM 

The theory of the groin system is to prevent this diag- 
onal swirling action which carries the grains of sand down 
to the current, and also to force the current farther out 
shore, by obstructing its course. The groins then, are not 
designed to resist the waves as they hurl themselves upor 
the beach, but to resist the secondary movements of 1! 
water, which follow the breaking of the waves, by making 
the returning water ron back on a line at right angles 
to the general direction of the beach. This results in a 
lower velocity and a consequent reduction of carrying 
power. The groin also resists directly, the movement of 
the undertow, parallel to and along the beach, thus for 
ing it farther out and broadening the beach. This stil! 
further breaks the force of the waves. 

The groin system, then, is more than a defense. Bs 


progressive extension, it can be made to build the }each 
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April 16, 1914 
oat 1 an existing shore line. Sand is deposited be- 
tween (oe groins when westerly winds prevail. 


fy) the autumn of 1907, the Public Grounds Commis- 
Asbury Park, asked for bids, the contractors to 
ans and specifications with their proposals. The 
prepared the plans and specifications submitted by 
the successful bidder, which provided for a system of 
timber groins, and later he supervised the construction. 
The design was based on the practice and accumulated 
experience from observations of the successes and failures 
resulting from groin building along that coast. 
A feature believed to be novel was the distinct recog- 
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the complete design of the timber groin, while Figs. 3 and 
t are views of groins in actual service. 

Low jetties, i.e., service jetties with their tops at about 
mean tide level—are very difficult to construct, as the 
men can work only during low water. It is practically 
impossible to carry on the work in the summer, as very 
low tides are so infrequent then; while in the winter, 
storms often delay the work for several days. The work 
can be done in the winter, but the spring and fall are 
better times. At these seasons, when off-shore winds hold 
down the tide and smocth the sea, the work can be pushed 
most of the day. But always, it is a case of watching the 





Frias. 3 anp 4. Views or BEAcuH AND GROINS 


nition in the design of the relation between the length of 
the groins and the distance between them. This ratio is 
based on the diagonal movement of the waves and can be 
understood from an examination of the diagram. Roughly, 
the distance between groins should not, under conditions 
obtaining here, be much greater than their effective 
length. Another “first principle” recognized was that the 
groins should slope outward, at an angle about equal to 
that of the beach to be maintained, with their outer ends 
well down, at least to the average sea level. 

The second requirement essential for the most suc- 
cessful groin system is based on the theory of of- 
fering the least possible resistance to the sea, and that 
the groin accumulate sand during times of westerly 
wind. The most successful groin is that which is com- 
pletely buried by the sand. The sand accumulated acts as 
protection during the fierce northeasters ; while the action 
of the groin is to resist the displacement of this protec- 
ting sand. 


Metuop or CONSTRUCTION 


The yellow-pine timber and piles used in this construe- 
tion were first treated with creosote—12 |b. absorption to 
the cubie foot. The bolts were heavily galvanized. 

The piles (14 in. or more in diameter at the butt and 
about 25 ft. long) were jetted to a penetration of about 
20 ft. by means of hydraulic jets of 114-in. pipe 20 ft. 
long, fastened to hose at the upper end. The sand beach 
of Asbury Park bears on a stratum of blue clay about 20 
ft. below the surface, and the piles were jetted to this 
stratum. The jets were manipulated by two men; and 
two jets were sufficient to rapidly penetrate to the clay 
stratum. Then with one jet in operation, a pile was 
hoisted by means of a block and fall attached to shear legs, 
and set in the hole, the sand quickly filling in aro.and it. 

The wales or stringers are spiked in place on the first 
row of piles and the sheathing jetted down in the same 
manner as the piles; although in this case, a single jet 
will soon push the sheathing in place. Upon the sheath- 
ing. wales are spiked and the second row of piles jetted in 
place; after which all are bolted together. Fig. 2 shows 


AFTER THE RECENT VIOLENT Coast StrorMs 


wind and tide and grasping the opportunities afforded 
by low water. The work at Asbury Park was carried on 
during the winter, spring and autumn months. 

That thé groin system has proved effective here, is 
evidenced by the fact that certain structures which were 
dangerously exposed in 1908 were not affected by the 
heavy storms of Dec. 25-26 and Jan. 3-4. The system is 
in excellent condition after its service of six years; neither 
teredo nor decay have developed. Shortness of funds pre- 
vented the construction of as complete a system as per- 
fection of design might demand ; but it has demonstrated 
its value and is amply worth the $30,000 it cost. On Jan. 
24, the Public Grounds Commission expressed its satisfac- 
tion over the performance of the groin system. 


CONCLUSIONS 


The conclusions to be drawn from the behavior of the 
jetty system of Asbury Park, under trying service condi- 
tions, are several. First: It has shown that a sand beach 
can be not only protected but actually extended; and at 
a most reasonable cost. Second: The entire New Jersey 
coast could be adequately protected at far less cost than 
that represented by the damage resulting from a single 
great storm, like the one early in January, 1914. Third: 
For such protection, continuity in the groin system is es- 
sential. Asbury Park, with a mile of shore front, under 
single control, is in an exceptionally advantageous po- 
sition. 

4 

County Highway Project in California—<Although Cali- 
fornia is a large state and its counties are correspondingly 
large, in point of area, a proposition for a county having 
about 35,000 population to issue long-term bonds to the 
amount of $1,125,000 to improve roads seems a little extraor- 
dinary even to people in the East, where they are accustomed 
to see $50,000,000 state bond issues so freely authorized and 
spent. Riverside County, California, has recently authorized 
by a special election a bond issue of $1,125,000 for building a 
273-mile road system: and, according to the Riverside “En- 
terprise,” is now congratulating itself that a New York 
bonding house appears willing to take up the bonds. This 
sum means a levy of $32.20 on every man, woman and child 
in the county; or a tax of probably $1.60 per year per capita 
for interest alone, to say nothing of the maintenance ex- 
penses of the improved roads, and the sinking fund charges. 
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SYNOPSIS—AIll large cities have problems of enlarge- 
ment and improvement of sewer systems, due to old sew- 
ers of insufficient capacity or built on more or less hap- 
hazard design. The accompanying article describes the 
improvement of a large main sewer, in a built-up section 
of a large city, including four special features: (1) tm- 
; the invert and rebuild- 
ing the bottom; (2) a relief sewer to provide the neces 
sary capacity; (3) a siphon to keep the sewer below the 
surface in a hollow; and (4) a tumbling chamber or ver- 
tical drop in the sewer. s 


ws” 
About 1860, the western expansion of the city of St. 
Louis carried the settled district beyond the immediate 


proving the grade by cutting out 
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slope of the Mississippi River and made necessary the 
construction of sewers for the upland valleys behind the 
bluffs. The western district lay entirely in the valleys of 
two streams: Mill Creek entering the Mississippi to the 
south of the central portion of the city, and Rocky 
Branch two miles north. The construction of main track 
sewers for valleys was carried on simultaneously. 
Contracts were let for short sections according to the de- 
mand and to the funds available. Up to 1876 the funds 
were principally from special bond issues and later by 
appropriation from municipal revenue. 

The Mill Creek sewer drains an area of about 5000 
acres. The sewer is of horseshoe section, with dimen- 
sions in its lower portion of 15x20 ft. Until recently, it 
was the largest sewer in the city, and for a long time was 
considered the largest in the United States, when both 
size and length are counted. The new Harlem Creek 
sewer, begun in 1905 and now complete, is considerably 
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Reconstruction and Relief of he 
Rocky Branch Sewer; St. Louis, | 


, by the dot-and-dash line on Fig. 2. 
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larger, the lower end (of reinforced concret 
about 19x20 ft. : 
CONSTRUCTION OF ORIGINAL SEW \ 
The Rocky Branch sewer, originally the s 
portance, was begun about 1860. We can fi 
of the original plans of the engineers, and \ 
have no idea as to the area which the sewer w | 
to drain or whether any specific runoff values ja | 


The lower portion of this sewer was construc! 
hed of the Rocky Branch; it seems possibl 
size was determined largely with relation to the 
area of the stream. It was of horseshoe sectio 
about 12 ft. wide.and 11 ft. high for 4000 ft. from, 
river to 19th St. Thence to Elliot Ave., 4500 
of similar shape, 11x10 ft. 

For a large proportion of the length the sid 
the sewer rest directly on rock, and the bottom y 
the rock surface in its natural condition. When s 
rock was not found, a foundation was constructed 
ing under each wall a row of heavy cottonwood 
about 12x12 in. On these, similar cross-timbers 
laid close together to form a heavy floor. The wal! » 
sonry Was built directly on the upper timbers. The s 
walls for nearly the whole length are limestone mason 
and rather rough, while the greater portion of the 
is of brick. 

The sewer was not built from the river westwardly | 
the creek was inclosed in detached sections wherever t 
demand was greatest. About four blocks of sewer (| 
tween Hall and 9th Sts.) was completed in 1863, and 
portion near 19th St. 1865, while the outlet was ) 
finished until 1872. 

WesTerN Extension—The sewer was complete: 
Elliot Ave. in 1876, at which time the Elliot Ave. sew 
(7x9-ft. oval), previously constructed, connect 
This seems to have marked the completion of the system 
as contemplated up to that time. The contours on a top 
graphical map of the city show that the original wate: 
shed line of the Rocky Branch was about as indicat 
They show also that 
much of this territory, especially in the northern port 
consisted of small pockets draining in part to ponds and 
sink holes and probably contributing very little to 1 
runoff of the valley. The area west of this line (west 0! 
Prairie Ave.) was of similar character to that _just dl 
scribed. The strip between Prairie Ave. and Sarah “ 
was flat and swampy, and contained many ponds, som 
large size. 

This area received a large runoff from the west, a 
had a slight slope to the south where the drainage final! 
found an outlet in Mill Creek. In 1876, however, wh 
the Rocky Branch sewer was complete to Elliot Ave., th 
vpper end of the Mill Creek sewer was still considera)! 
further east and far south of this territory. The «is 
trict near North Market and Warne Sts. had built 
with slaughter houses, and the whole of the flat districts 
had become exceptionally unsanitary. In 1876 also, th 
city limits were extended from about Grand Ave. to a 
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out two miles west, and all the area shown 


0 Fis as taken into the city. In 1878, the construc- 
cs , main Rocky Branch westwardly was author- 
ssod ior to drain about 1000 acres west of Grand 
Ave. , j 

We vot know what estimates of the runoff condi- 
tions ie valley were made at that time, or what gen- 
oral s of rainfall and runoff factors had been in 
se. the reports of 1878 it is noted “all new sewers 
will be designed to carry off 1 in. of rainfall per hour 
from whole area drained and are not to run over 


three rths full.’ With the addition of the 1000 acres 
to the drainage area, the sewer east of Elliot Ave. would 
he overcharged, even under this rule. This was probably 
recognized at the time but the extension authorized was 
the only feasible plan. This extension was carried on 
continuously until 1895, when the main trunk was com: 
pleted. In the meantime marty large laterals and dis- 
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trict sewers had been completed, and street paving and 
building had followed closely on the sewer work. 


ENLARGEMENT OF THE LOWER PoRTION OF THE SEWER 


About this time the serious overcharge of the main 
sewer became evident from reports of flooded cellars near 
Broadway, 11th St., and in the pockets at 21st St. and 
Jefferson Ave. A recomputation of the whole system 
was made, using the McMath formula for St. Louis, in 
which the runoff, Q = 2.75 X 0.75 ¥ 15 A* the num- 
bers representing the rainfall per hour, the percentage of 
runoff, and the lateral slope of the surface per 1000 ft.. 
and A being the whole drainage area in acres above 
each point. The capacity of the old sewer was also com- 
piled and showed quickly varying values from section to 
section owing to the badly “chopped” grades. These 


values showed an overcharge which varied from 50 to 
over 100%. 
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In 1905, it was decided to enlarge the old sewer be- 
tween the outlet and Elliot Ave., by methods similar to 
those previously employed in the Mill Creek sewer. ‘This 
enlargement consisted in increasing the area by excavat- 
ing the invert, and constructing a new invert below the 
original flow line. The application of this method in the 
Rocky Branch sewer had many obvious advantages: it 
gave a considerable increase in area of waterway ; it abol- 
ished the old rough and uneven bottom and provided a 
smooth invert; it permitted to some extent the equaliza- 
tion of water-line grade; and chiefly, it could be carried 
out with little interference with traffic or inconvenience 
to residents and business in a district which had become 
quite congested. 

On the other hand, some misgivings were felt because, 
though minor repairs and local reconstruction of the 
arch has been made at various times between 1887 and 
1900 at a cost of about $11,000, and the sewer as a 
whole was believed to be in a good condition, it was now 
from 30 to 45 years old and had been constructed before 
portand cement came into use for sewer work. Also, 
the work required in underpinning the walls of the see- 
tion founded on timber and in blasting rock within the 
sewer was of a very delicate nature; and the necessity for 
fluming the dry weather flow and the chance of sudden 
flood in the sewer made the work very hazardous. 

This work was started in July, 1906, near 11th St. 
(working west) and also at the outlet. At the lower 
point, however, the work was stopped several times by 
high water in the river, and another gang was started 
east from 11th St. The bottom was partly of wood and 
partly of the solid rock. The flumes were carried on 
heavy cross-timbers set into the side walls near the spring 
line, giving good head room for the men. No attempt 
was made to carry a large flow of water as it was consid- 
ered dangerous to work in the sewer in wet or rainy 
weather. 

In the portions having wooden bottom, the cross-tim- 
bers were cut off with axes as close as possible to the 
side walls, usually two or three inches. After some ex- 
cavation had been done, the stub ends were cut off about 
a foot back under the wall, but in general this was impos- 
sible and the concrete had to be laid under and around 
the stubs, often reducing the width of the sewer by a foot 
at this point. The old timbers were found to be 12 in. 
thick and from 18 to 30 in. wide; they were square and 
laid close together. The timber was found in good con- 
dition, but after storage in the air for three or four 
months it rapidly crumbled away. 

The soil under the timbers was a blue sandy clay or 
a coarse sand and gravel, except at the west end. It 
was hardly moist and quite firmly compacted by the 
weight of the sewer so that the excavation was not dif- 
ficult if done immediately after removal of the timber. 
A concrete invert 12 to 14 in. thick, and the additional 
portion of the side walls (up to and over the timber 
stubs and joining the old masonry walls) were put in at 
one operation. A course of vitrified brick in cement mor- 
tar was laid on the invert. The old side walls were 
pointed up with cement mortar. 

Where the work was in rock, air drills were used and 
holes as deep as 6 ft. were fired without damage to the 
sewer. The rock was excavated as near as possible to 
line and less than 12 in. of concrete was used. The most 
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TABLE I. PUBLIC SEWERS OF ROCKY BRANCH DISTRICT, ST. LOUIS, MO. 
I or rate 
C Velocity, ft. of runoff for Acres Runoff Apacit 
Location Built Cost Size, ft Length, ft Grade, % per sec. time T drained per t peri 
Fair Ave.: inal &, 
North of Lee Ave 1895 $15,550 00 54 130 0.33 8.4 2.12 78.3 164 
From Lee to Kossuth " 
Ave... 6 510 0.33 8.9 2.00 155.6 327 
Kossuth to Margaretta 
Ase 64 570 0.33 9.3 2.08 203.2 42 
Margaretta to Sacramen- : 
ty Te 74 640 0.33 10,2 2.03 291.9 593 
Sacramento to Natural 
Bridge Ave sS 320 0.33 10.5 2.00 328.4 656 
In Natural Bridge Ave 1888-1802 34,900 00 8 700 0.30 10.0 1.96 338.8 64 
Ip Clay Ave. to Ashland b 
hon 8} 880 0.30 10.4 1.92 452.4 867 
In Ashland Ave. to Warn 
. 9} 530 0.25 9.5 1.92 452.4 867 
In Ashland Ave. to Prairie 
ve. 10} 1440 0.50 5.5 1.83 908.8 #570 
In Hebert S8t.—Grand Ave. 1878-1885 64,470.00 105 1250 0.75 19 1.80 1011.7 #1739 
To Glasgow and Sullivan 
Aves. a 1600 0.50 15.5 1.73 1130.0 *1872 
‘To Elliot and Sullivan Aves 10 330 0.50 15.5 1.72 1139.1 *187S 
To 21st and Palm Sts 1871-1875 120,560.00 10x11 3450 0.55+ aver- } 1964.0 *3250 
To 19th and Branch Sts 10x11 1043 0.60 age | 2035.0 il 
To Buchanan and Branch 
Sts... 1865 6,840.00 10x11 190 0.70 14.5 2148.0 ” 
To Blair Ave. and Branch mn 
Sts..... 1864-1876 42,390.00 lixl2 260 0.70 1.58 2148.0 ©3283 | 
To Ninth and Branch Sts lixl2 1377 0.90 + 2284.0 ©3463 4 
To Hall and Branch Sts 1861-1863 + 23,840.00 lixl2 1350 0.65 21 to 28 1.56 2436.0 3603 $ igwma ” 
To Levee and Branch Sts.._ 1871-1872 47,200.00 Lixl2 770 1,25 2478.0 | 
Outlet section 11)x13 230 1.25 1.51 2478.0 ©3700 wo 
9)x15 80 1.25 : 
District sewers* 3505 
Public sewers: : 
Upper end to Elliot and Sullivan Aves. 114,920.00 8900 *About 100 acres in Fair Grounds Park taken with 
Elliot Ave. to Blair Ave. & Branch St. 135,720.00 4943 value of 0.90. “ 
Blair Ave. to Outlet 115,110.00 3807 *About 134 acres in Fair Grounds Park taken wit} pl 
. Nee a . penacretbtinGubcimianctocgiingilpaiatians value of 0.80) 
Totals $365,750.00 21,155 Capacity of portion reconstructed and entarged.to 12x14 ft., 3400 cu-ft_ per se 


Capacity of relief sewer, 1860 and 2090 cu.ft. per sec. 


*District sewers; 12, 15 and 18-in. pipe; 2x3 ft. and 24x34 ft. brick. 


difficult situation was that in which the old sewer was on 
timber while the new bottom was in rock. 

At one point east of Broadway, when the underpinning 
was started, the brick in the crown of the arch began to 
crack from the pressure and the work from the inside 
was abandoned. The sewer was stripped from above for 
over 200 ft. and, when the arch was removed, a portion 
of it was found to have only three rings; the remainder 
was four-ring work, with some masonry haunching. The 
work in this section proceeded in the same manner as 
before, most of the side walls being underpinned and 
utilized, after which a new brick arch with concrete 
haunching was built. 

West of 14th St., the soil was found to be a fine yel- 
low sand overlying the rock. After several days of rain, 
during which the flumes had overflowed and the work 
been flooded, work was started and during the day a sec- 
tion of the timber bottom was removed. Another rain 
followed in the night and the sand washed from under 
the timber stubs, causing the collapse of about 40 ft. 
of the sewer and serious incidental damage. The débris 
was cleared out and the work handled from the surface, 
but on account of wet weather, it was for some time im- 
possible to stop the flow of sand from under the bot- 
tom ahead, and before this was finally caught and sealed, 
nearly 200 ft. of sewer had been destroyed. 

This was rebuilt on concrete invert, with concrete side- 
walls and haunching and a brick arch, but the work 
ahead was of too dangerous a nature to permit a con- 
tinuance of the methods employed and was stopped at 
Blair Ave. In all, 3800 ft. had been reconstructed west 
from the river, bringing the work to within 350 ft. of the 
end of the old 12x11-ft. section. This section had been 
deepened by an average of 3 ft., so that the sewer is now 
called a 12x14-ft. section. The area was increased from 
about 111 sq.ft. to about 139 sq.ft., and the section had 
smooth bottom and improved sides, replacing the old 
masonry side walls and irregular invert. 


It was estimated that the change would warrant tho 
use of 0.013 for “n” in the Kutter formula instead of th: 
0.017 which had been considered fair for the old sewer, 
On this basis the capacity had been increased about 75%. 
The total cost of this work was $111,325 or a little Jess 
than $30 per ft. The original cost of this portion which 
was reconstructed was $120,000, or $32 per ft. When it 
is considered that the original work was done in the ’60’s 
when values were very low, and was constructed through 
nearly open country, it is believed that an increase of 
75% in capacity through the present congested district 
at less than the original cost is a remarkable achieve- 
ment. 


ENLARGEMENT OF THE WESTERN PORTION OF THE NEWER 


Along the western portion of the sewer, at Elliot Ave. 
and even much farther west (near Vanderventer \ve.), 
the trouble had been aggravated year by year, and i) 
1912 it was decided that the relief of the western por- 
tion of the city could no longer be delayed. This ter- 
ritory had reached a stable urban condition. In that year 
the capacity and runoff were again computed, this time 
by the application of the rational method as developed 
by the Sewer Department’s rainfall curve for St. Louis*. 
The results are shown in Table I. 

The average grade from Blair Ave. to the river is about 
0.9%, and this may be taken as the effective grade, as 
the crown of the arch rises above it only at one point 
and by a slight amount. This grade meets the Mississ- 
ippi at an elevation of about —16, equivalent to a stage 
of 16 on the St. Louis gage. This elevation is exceeded 
in June and July about seven years in ten. 

As shown by the table, this sewer will not be seriously 
overcharged for the critical rain (2.73 in. per hour for 
a 30-min. period) when the river is at or below 16, )u' 
will be increasingly inadequate for such rains at higher 
stages. A rate of 2 in. per hour for this period has e°- 


*“Engineering News,” Sept. 29, 1910. 
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April 
curred times in 20 years, all but two being in June laterals as far as possible, but to increase the capacity of 
and J This sewer will be adequate for a 2-in. rain the relief where a lateral had to be intercepted. 
when t iver is at a stage of 35, which is nearly high With the ends of the relief sewer fixed at Sullivan and 
water, has occurred only three times in ten years. Glasgow Ave. and Blair and Branch Ave., and with the 
In this «ose, however, the hydraulic gradient will be so added condition that it must turn to the north on Glas- 
close t street level that cellars will be flooded at and gow to avoid interference with the Elliot Ave. sewer, va- ‘~ 
we of adway. rious lines were surveyed and soundings were taken. All| Ai 
A ten-year hydrograph of the Mississippi shows that these lines involved the use of Palm St. to one of the 
the Ti was at or above 35 on 23 days in 610, during intersecting east and west streets, thence to Blair Ave. 
June and July, and the probability of a rain exceeding and south to Branch. This involved the use of two 


a rate of 2 in, per hr. for 30 min. on any particular — sides of a triangle, the combined lengths of which were 
day of those months is about 1 in 183. Thus the prob- greatly in excess of the length of the old sewer, 80 
ability of coincident occurrence of the two phenomena _ finally it was determined that the new sewer must follow 
vidi be taken as 23/610 & 1/183 = 1/5000, or about Palm St. along the line shown in Fig. 2. This is the % 
once in 80 years, a much more remote chance than the — shortest possible line but has the great disadvantage of 
direct one of a critical rain at low water. Other com- — crossing the old sewer at 25rd St., and of running paral 















binations of river stages between 16 and 35 with rain lel to the 4x5-ft. sewer on Palm St. ys 
rates between 2 and 2.73 in. do not result quite so favor- Plans were prepared for a 12-ft. circular sewer with 
bly, but on the whole it seems improbable that it will nearly a straight grade (about 0.7% ) from end to end. . 
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distributing the flow between the two sewers, but prob- 


Profile of Rocky Branch Relief Sewer 


ably involving a considerable loss of energy. The objec- 
ever be economical to provide additional capacity below tion to this plan, however, lay in the depth and char. 
Blair Ave, acter of the excavation. The average cut for the lower 
half would have been over 40 ft., and for the upper half 
over 30 ft. The flow line for this scheme is shown as 
Table I shows that the overcharge west of Elliot Ave. a dotted line and the character of the material is also 
varied from nothing to 40%, while the old 10x11-ft. shown on the profile of the relief sewer (Fig. 3). 
sewer from Elliot Ave. down to the upper end of the In addition to the great expense of excavation in sand 
reconstruction at Blair Ave. was over 100% deficient, and heavy rock at these depths a great deal of damage 
and it vas decided to relieve this latter section before was anticipated to abutting property, nearly all of which 
anything was attempted farther west. As a continuation is built up with two-story brick residences and flats set 
of the methods of enlargement used on the lower por- close to the street line. After a close study of conditions, 
tion was known to be impracticable, on account of the it was decided to raise the general elevation of the sewer 
soil conditions and the possible damage to private prop- to as near as possible the surface of the street. This was 
erty should another section collapse, the only alternative done and the profile of the relief sewer shown on Fig. 
was adopted, that is, an independent relief sewer. 3 was adopted. This change introduced three special 
It is obvious from the table also that the diversion of features: (1) the sewer had to be increased from 12 to 
the whole flow of the 1014-ft. sewer west of Elliot Ave., 14-ft. diameter, with a consequent widening of the 
leaving in the 10x11-ft. sewer the flow from the Elliot trench; (2) it became necessary to design a special 


PRESENT RELIEF MEASURES 
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Ave. sewer and the remaining laterals below, would be a structure to carry the flow over the old sewer at 23rd 
Very satisfactory solution of the problem. It was decided, St. without involving any change in street grades; (3) 
therefore, to construct a relief sewer for this section with special consideration had to be given to caring for the 
a capacity of 1800 cu.ft. per sec. at the upper end. It 15-ft. drop at the lower end. The two latter features 
was thought best to avoid interference with the lower will be described later in detail. 
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The change as a whole did not make a very large dif- 
ference in the estimated cost for actual construction ; for, 
though most of the rock work and a great portion of the 
wet sand were eliminated, the yardage was reduced only 
about 10%, owing to the wider trench and the excava- 
tion for the special work. With the flatter grades and 
the consequent enlargement of the sewer, the amount of 
masonry was largely increased, and the special work at 
Blair Ave. and 23rd St. was very expensive. The cost 
of construction was reduced somewhat, but the liability 
for damage to private property was reduced to a mini- 
mum, which was of the greatest importance as, even with 
all precaution, the contingencies for this item are still 
considerable, 

Because of the congested nature of the territory and 
the small amount of working room the main sewer is 
built of brick, as it allowed of the most economical 
storage of material in the street in advance of the work, 
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Section A-A 


Section B-B 


Fic. 4. Intersection oF NEW AND OLD SEWERS 
required little plant, and permitted easy handling and 
rapid progress. It was chosen in this instance in spite 
of the fact that all sewers over 9 ft. have in recent years 
been built of reinforced concrete. The main sewer is 14 
ft. diameter, circular section, with four rings of brick 
(18 in.). It is of hard-and-red common brick, except 
that the inside ring for the lower quadrant is of vitrified 
brick. The brick is laid in portland-cement mortar 
(1:3), and the outside of the arch is finished with a 
Y%-in. coat of the same mortar. 

Beginning at Sullivan and Glasgow Ave., the present 
work provides for breaking out a section of the old 10%- 
ft. sewer to make room for the new sewer on a curve as 
shown in Fig. 4. 

The crown of the new sewer is placed 24% ft. above 
that of the other in order to decrease the depth of exca- 
vation. This rise was considered allowable: (1) because 
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the old 101%-ft. sewer until relieved will |) 
sure to that extent; (2) when a relief sewe: 
ft. sewer is built it will undoubtedly be hiy a de 
latter; (3) after the relief sewer is built L : 
sewer flowing just full will have a much hi ¥ 
than the 14-ft. and sufficient energy will be ed 
this point to raise the water level over a ry 
dead end of the 101%-ft. sewer below the br 
headed and a 36-in. pipe connection is mac 
new sewer, This will be blocked for the pri 
is expected that it will be used to some ext: 
balance the flow in the old and new sewers. 

At Parnell St., the old 4x5-ft. sewer is int 
the relief, and the grade of the latter is increa 
to provide the additional capacity. The 4 
was removed at 23rd St. during the construct of 
concrete siphon and was connected in at the 
of the siphon. But as there is less than a foot ut 
between this old sewer and the relief all the way frp 
23rd to Parnell St., the danger of weakening thy 
was so great that, though no definite damage 
it was decided to rely upon it no further. It was . 
at Parnell St. and turned into the relief sewer aud 4 
long line from that part to 23rd St. now carries on) 
flow from one to two small pipe lines. 


CONCRETE SIPHON 


At 23rd St., the hydraulic gradient lies above thy 
street level for several hundred feet, the maximum heiy 
being about 4 ft. The sewer here is changed to the \ 
shallow concrete box section shown in Fig. 5. The specia 
construction consists first of 16 ft. of massive concret 
sewer, with some reinforcement, in which the 14-ft. : 
is changed to 14 ft. square; then comes 25 ft. of ren 
forced concrete changing the 14-ft. square to the 8.2) 
ft. section with the center wall. This latter section 
constructed on a descending grade until the low 
in the street surface is passed, at which point the sewer 
is just low enough to permit the replacement of, ! 
paving. 

About 150 ft. further, the grade changes sharply to a 
reverse slope and rises over the arch of the old sewer 
Here one ring of brick was removed from the old arch, 
and conerete haunches were added, in order to secure the 
last possible inch of clearance between the old sewer and 

-the street. From this point the grade is level for abou! 
125 ft., when the surface is again high enough to allow 
a return to the circular sewer laid on the hydrauli 
gradient. The change is made through a 25-ft. and 16 
ft. reducer, as at the upper end. 

A portion of the oid 4x5-ft. sewer is retained betwee! 
its outlet into the 10x11-ft. sewer and the low point 1 
the siphon, 75 ft. west. An opening 20x44 in. in tly 
concrete bottom permits the ordinary dry-weather flo 
to pass through the small brick sewer into the old 10x! 
ft. This also drains the siphon after a rain, and leave: 
the relief sewer dry below this point for several blocks 
The amount of discharge from the relief into the ol 
sewer at this point during a rain will approximate tl 
flow of the 4x5-ft. sewer intercepted at Parnell St. 

On account of the extreme width of this section, all yas 
and water pipes and also the service sewers had to be re 
laid under the sidewalks before construction was started. 
All small laterals for the low ground in the vicinity re- 
main connected to the old 10x11-ft. sewer, and the con- 
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wie is sealed completely for its entire length, ex- 
a « drain opening mentioned. 
% In sustruetion of this section, 6-in. wood sheet-pil- 
ing iven just outside the excavation line, in ad- 
os ihe exeavation. This was driven 6 ft. below 
oes ide and was braced at the ground surface, leav- 
‘a ace for construction of the concrete work unob- 
struc This sheeting served as the outside forms for 
the rete: it was afterwards cut off below the base 
of the street pavement and left in place in order that no 
cettlement of the adjacent ground could occur. The con- 
struction Was carried on from east to west or in the up- 
stream direction. As the 4x5-ft. sewer became exposed 


the bottom of the trench it was torn down to the sub- 
erade of the siphon, planked over and the concrete bot- 
tom slab of th siphon laid on it. At the drain point in 
the siphon, nearly 66% of the height of the 4x5 ft. re- 
mained available. 

This height decreased rapidly but the same method was 
pursued to a point where only a foot of the height re- 
From that point on the brick sewer was re- 
moved entirely and a heavy wooden box, 12x18 in., was 


mained, 


Connecting Chamber > 550’ of Bou Sewer 
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constructed under the bottom slab. The ordinary flow 
of the 4x5 ft. was carried through this box, leaving the 
trench dry for the concrete construction, At the time 
the conerete siphon was completed, the 14-ft. sewer west- 
ward had been finished as far as Parnell St., and the 
x5 ft. had been turned in at that point. Its flow now 
follows its permanent course through the siphon and the 
(drain and into the old sewer at 23rd St. The temporary 
wooden box and the portion of the old sewer above the 
drain have been sealed and concreted. 

Fig. 6 is a view looking into the siphon from the 
sewer, showing the sloping roof and the curved end of the 
partition wall. In the design of the siphon the ca- 
pacity was compiled from Kutter’s formula for 2090 eu. 
{t. per see, on the hydraulic gradient. On account of the 
length and shape of the reducers the loss of head at en- 
trance and exit will be negligible. The concrete sections 
were designed for the earth load and pavement and for 
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combinations of 10-ton rollers. The dead load is every- 


where sufficient to overbalance the upward pressure of 
the water. Two types of aection are used, the lighter one 


TABLE UW. COST OF CONCRETE BOX SECTION OF ROCKY BRANCH 


JOINT DISTRICT SEWER ON PALM S8ST., ST. LOUIS, MO. (757 FT) 


Started June 17, 1913 Completed Nov. 17, 1913 
Class “B" excavation between 


lumber; sheat hed and braced 


banks (10-in. brick pavement) 685.81 cuyd 4 $3,154.73 
Class “B” exeavation between 

sheathing left in place (old 4x5 

ft. sewer removed) 217 93 cu.yd 4.00 871 72 
Class “C” excavation between 

sheathing left in place 11,213 60 eu.yd 2.00 22,427 20 
Class “A” concrete 4,249 S82 cu.yvd 10.00 42,498 20 
Common brick masonry (bulk- 

head at old 4x5-ft. sewer) 5 50 eu.yd. 11.00 
l-in. reinforcing steel bars 32,447 00 lin-ft 0.09 
j-in. reinforcing steel bars 40,946. 24 lin.ft 0.07 
j-in. reinforcing steel bars 60,134 98 lin.ft 0.06 
-- reinforcing steel bars 28,502. 49 lin.ft 0.03 
sumber left in trench 158.007 M. ft. bom. 35.00 


Total cost 

STIS: + 0.0 nds eho Cedvedberaceadegad ee uaw eee. ees 

Total engineering and inspection for five months, .......... \ 
ERs 3's.o oe & Pans « AERA TARE ROAR NA Veeeenet June 17, 1913 
Work completed, ‘ ‘ es ‘ Nov. 17, 1913 
Actual time concreting 





3) months. 
being under the greater fill, where the excessive live-loads 
have little effect. 


The contract cost of the siphon is 
given in Table II. 
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Section A-A 


REINFORCED-CONCRETE SIPHON IN SEWER 


CONTINUATION OF RELIEF SEWER 


From the conerete siphon, the 14-ft. brick sewer con- 
tinues eastward, intercepting a 2x3-ft. sewer at 19th St., 
while a 24x3%-ft. sewer in 21st St. is carried over the 
top of the relief without interference. Where the sewer 
turns north on Blair Ave., toward its outlet, the grade 
was ihcreased to 144% in order to keep below ground. 
Advantage is taken of this change to reduce the size from 
14-ft. to 10-ft. diameter, but about 100 ft. of the large 
size is built on the steep grade to allow an increase in 
velocity before the area is cut down. 

TUMBLING Basi1n—Within 100 ft. of the old sewer, the 
crown of the arch comes within 4 ft. of the surface, and 
here a direct drop of 12 ft. is made in a tumbling basin 
of special construction, and the flow then enters the old 
sewer just at the upper end of the enlarged section al- 
ready described. 
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shown im detail in Fig. 7. As practically the whole much greater than that of similar new work i) 
stream will impinge against the wall of the chamber, the — ing districts. All surplus excavation, over half « 


order to reduce the wear and to leave the structure free 
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This chamber and the connection to the old sewer are Owing to the location of the work, the cost ix 


sc 

construction was made very heavy, and the whole cham- and practically all that for the concrete sip), " 
be hauled about a mile. The prices for exes a . 
include the cost of relaying the brick street i A 
with concrete base for the whole length, exce pt spec 
on Blair Ave.; and in addition, as the work | ~ 
by special taxation, the interest, discount in ( in F 
on the tax bills must be taken into account. ‘ ota os 
cost of this contract will be about $460,000. the = 
$111,000 for the enlargement, this makes the cos; <)3\). ng 
000 for about 100% increase in capacity, again. ; - 
1860 to 1875 of about $256,000 for the origi) ' and 
This work was built under the direction of +. \ peer 
Moreno, Sewer Commissioner, and James A. . es 
Assistant Sewer Commissioner. The detailed pla r . 
made by P. J. Markmann, Office Engineer, ay \y rz 
Chivvis, Assistant Engineer. C. S. Butts has |) ns al 
immediate charge of construction. The writer is | ‘. a 





cipal Assistant Engineer in the Sewer Department of tho 
city of St. Louis. 


Fig. 6. Inventor or REINFORCED-CONCRETE SIPHON 


(The vertical wall in the center is the end of the partition F 
or web wall of the siphon. In the foreground is the horse- 


"93 


shoe sewer, with tapering connection to the rectangular The Status of Wireless Telegraph systems in the United Mr 
double-chamber siphon.) States in 1907 and 1912 has been recently reported by pre 

liminary figures of the U. S. Bureau of the Census as show) the 
ber is made of vitrified brick with granite facings. In by the accompanying table (commercial plants only). Th rat 


report of one company in the hands of receivers is 
; . : : cluded. The figures show a net deficit in 1907 and a net in- ; 
for entrance the ordinary flow Is carried through a 24-1n. come in 1912; a large plant of the gross-income increas Wi 













drop pipe set in concrete. The intersection of the old was due to rental of apparatus for ships. The decir in} 
ae ; : athia 3 ae assets is due to the disappearance of one large compa) | 
ale new sewe rs Was mace as acute as possible In oraer merger of interests. ra 
to utilize the high velocity of the effluent from the relief . Wi 
‘ . er t. of 
sewer, an increas sit 
: 912 907-1912 
By . Jan. 1, 1914, the relief sewer was pract ically com- Number of companies or systems 4 20.0 rl 
ite its » iffare = it ic _ Number of messages - 285,091 S44 
plete from its outlet to Jefferson Ave., and it is Under eee eee ee tions a 4.4 
~oOnstructl i » |; r : at a pol ( Glas- Income, total : $669,158 526.6 th 
construction at the latter point and at a point mn la Expenses total 664,420 144 
gow Ave. Unless additional diffie ulty deve lops it will Ge -neral epesetion and maintenance 588,712 101.1 ! 
‘ : . nterest and taxes 7,826 10.7 
be in service before the sumer storms occur. Owing to All other expenses 67,882 $2.1 
» hi ‘ve , ’ r Dar : is sewer » wet es Balance sheet: 
the high level of the lower part of this sewer, the wet sand ta aa $10,377,197 ii M 
was avoided except in the tumbling basin and the short Construction, equipment, real estate 1,205,770 279.6 by 
; > ‘ ; Cash and current assets 9,171,427 1.5 
portion of deep sewer below it, where some sheeting and Liabilities, total. 10,377,197 68.5 1) 
: Capital stock 9,602,570 70.6 3 
a heavy «onerete cradle had to be used. At the west end, Floating debt and mortgages 18,483 2 Ul 
. | Ter \ : a A . : ] Accounts payable 583,160 137 ; 
near Jefferson Ave., a great deal of water and fine sant Profit and loss surplus 172.984 fi 
. : Ms : Averem ber employees 958 14.3 
Was encountered, and driven sheeting is now being used. icine Wiese $393,606 3814 0 
co 
LEP D EI G! — TEI 1 " 
ae f ( 
COR “ : 
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sé , { Tumbling § 
) =60 ee a 
vf 47457" Basin 
St } L = 4742 ‘ 
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CHAMBER OR VERTICAL Drop IN SEWER 








April 16 


Valuation for Rate Making 
BEFORE THE AMERICAN SOCIETY OF CIVIL 


Discusst' ; 
ENGINEERS 


The discussions of a Valuation Committee report at a 
ting of the American Society of Civil En- 
gineers, New York City, Apr. 2, 1914, were reported 
ss ExgIseeRING NEWS, Apr. 9, 1914. Space Was there 
sven to the eriticisms heard. In addition, a written dis- 
cassia as presented from Charles Hansel (Consult- 
ing Engineer, New York City). He criticized the Com- 
mittee for taking up economic questions of valuation 
and rates, holding that what was needed and asked for 
was a review of engineering methods of appraisal. He 
would have them study the new federal railway valuation 
act and report on the engineering practice required to 
conform with it—without attention to the use of the 
valuation results. He emphasized the complexity of rail- 
way tariffs and claimed a fundamental error in basing 


spec ial ! 


rates on value. 
CoMMITTEE’S REPLIES TO CRITICISMS 

Among the members of the Committee present were 
F. P. Stearns (Chairman), Alfred Noble and J. P. Snow. 
Mr. Snow first took the floor to controvert the idea that 
the Committee should not have discussed valuation for 
rate making. He thought the propriety complete, in 
view of the recent papers of C. E. Grunsky and W. J. 
Wilgus, both of which looked to valuation for rate-mak- 
ing. He made various citations to the effect that in 
rate cases, the most important factor to be determined 
was the value of the property. He opposed the propo- 
sition that valuation should not be a factor in railroad 
rates (not detailed tariffs). 

Mr. Stearns spoke on this point also, emphasizing that 
throughout the Committee’s report “rates” were not used 
in the sense of “tariffs.” 

Regarding the apparent deference to court opinions, 
Mr. Stearns called attention to the high character and 
broad training of the federal bench, particularly the Su- 
preme Court, and contended that when an opinion like 
that of the Knoxville Water Case had been consistently 
followed for several years, and was a logical application 
of recognized legal and economic principles, it must be 
given the greatest weight, especially since provisions for 
depreciation and a basis of rates could be formulated in 
harmony. He contended that all those who strenuously 
advocated the use of value new as the basis of rates with 
accompanying small allowances for depreciation, on com- 
ing into court would find that they would have that small 
provision for depreciation used with a diminished value. 
Mr. Stearns replied to arguments for complete con- 
sistency in the use of the property items as they stand 
today with present prices, or else the property items as 
they have been built up through the years past with the 
unit costs of the proper period; original prices were as 
uncertain as the original complete costs of a plant, while 
the use of prevailing unit prices was made necessary by 
ourt decisions and could be defended on the grounds of 
custom. Any possible increment, due to rising prices, 
was not an “unearned increment,” since the owner car- 
ried also the risk of a decrement with falling prices. He 
cited numerous works to show the injustice to utility 
roncerns by neglecting the influence of changed condi- 
tions, and pointed out that some of the members argued 
for a consultation of history when it resulted in an in- 
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crement of value, and against it when it resulted in a de- 
crement. 

In reply to those who demanded use of reproduction 
value new, as the rate-basis worth, he referred to his re- 
marks of Mar. 11, wherein he discussed the necessity of 
always associating with this basis the proposition to use 
the smaller depreciation allowances of the sinking-fund 
method. He referred to the remarks of some who rea- 
lized this but who objected to any mention of a decreased 
worth because of the possibility of misapplication. He 
replied that if any rate-making bodies showed the habit 
of such illogical and unfair methods it must be because 
those who had discussed the principles of depreciation 
hefore them had not clearly discriminated between the 
cases where value new or depreciated worth could be used. 
If that were so, all the more was there need of a proper 
demonstration of true principles. 

In response to the criticism that the Committee’s 
scheme of repayment of capital to offset depreciation 
would mean a “constant flux of securities.” he replied 
that these allowances would be invested in property ex- 
tensions in exactly the same manner as the depreciation 
annuities of the sinking-fund scheme,following the cus- 
tom of practically all public utilities of the present day, 
or that it could be temporarily invested in other ways as 
in the case of a true sinking fund. 

Mr. Stearns frankly stated that the Committee did not 
believe that the railways were securing ample allowances 
out of rates for the depreciation of their property, and 
contended that if the Committee plan was followed they 
would secure this. Meeting depreciation as a part of 
maintenance or by the sinking-fund procedure, might be 
easier for the engineers than that proposed, but they 
were open to more serious objections than any brought 
against the Committee’s plan. There was the great ob- 
jection, in one case, that funds must be kept intact 
for years; in the other case, the larger items of re- 
placement, such as terminals, would put burdens on those 
who had not used up the property. He prophesied that 
“value of service” would not be the future basis of rates, 
and: that ability for continued use or original efficiency 
would not be grounds for calling plant value 100% its 
original figure. 

Mr. Stearns read a brief statement for Alfred Noble, 
in which he advocated further discussions of the sub- 
ject and expressed the openmindedness of the Commit- 
tee. Nevertheless, he felt that the criticisms, which were 
largely confined to the section on depreciation, were due 
to misunderstanding of the plan. He asked more care- 
ful examination of the report and expressed confidence in 
its just treatment of all. 


“% 


Land-Drainage Pumping Plants operated by gas and oil 
engines are being introduced to supplement the old steam- 
engine plants in the land-drainage work in the “Fens” 
marsh lands along the east coast of England. The district 
covers about 32,000 acres, and for drainage purposes is under 
the control of two local bodies or “trusts,” with 30,000 and 
2000 acres each. All streams and drainage ditches have 
levees to prevent overflow, and the water is raised and dis- 
charged into outlet canals. The larger “trust” has a pair of 
beam engines of 60 and 80 hp.. installed in 1825 and rebuilt 
in 1883, each operating scoop waterwheels 20 ft. diameter, lift- 
ing the water about 4 ft. to the canal. These are to be sup- 
plemented by two Diesel engines of 50 hp., each driving a 
centrifugal pump. The smaller “trust” had a single beam 
engine and waterwheel, but the engine has been replaced 
by a 50-hp. Tangye gas engine and suction gas-producer 
plant. 
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Passing of the Providence 
Counterweight Cable Road 
An old and interesting piece of engineering construc- 


tion, the Bronsdon counterweight 


dence, R. L., 


cable road in Provi- 
is soon to be torn up, being. superseded by 


the street-railway tunnel described in ENGINEERING 
News of last week. This short stretch of cable road 
has been used in its present form since 1896 for 


assisting electric cars up a very steep grade. Wide in- 
terest has always been shown in the road; a few inquiries 
regarding it continue to come to us and more to the rail- 
way officials, even from distant parts of the world. The 


eee COurtfermenght 
Koad 
———0ld Cable Road 





Fic. 1. SketcH Map or PROVIDENCE, 
LOCATION OF OLD CABLE LINEs, 
TERWEIGHT Roap EAST 
Carried on 


R. L., SHow1ne 
EXISTING CouUN- 
AND Sipe TUNNEL 


Car Truck 
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Fig. 2. Diagram SHOWING SCHEME 
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accompanying figures have been arranged, |) 
of H. W. Sanborn, Chief Engineer, from t! 
drawings preserved by the Rhode Island ( 
to the Union R.R. Co., by which the sc! 
stalled. 

The chief residential section of the city 
a hill, about 125 ft. high, which rises on a 
from the easterly part of the business distr 
slopes off gently to the Seekonk River, a 
about 1144 miles. Many of the finest resid 
city are situated on this hill, as well as the 
Brown University (whence the name “(o| H 
Growth of the city easterly and northeaste; 
gressed steadily. The ascent from the west « 
on a 12 to 16% grade by automobiles and ligh: 
heavy teams must follow the easy slope around 
ern and eastern side to the top. 

About 25 years ago horse cars were driven to the 4 
of the slope and then operated as cable cars ov 
and to the river; later, when electric 
troduced, this counterweight ' 
ted, by means of which the cars are still lifted up the 
steepest part of the grade, a distance of about two cit 
blocks. It was soon felt that this arrangement did not 
wholly solve the difficulty, as the cars are necessaril) 
small and the operation slow, so for many years the pr 
lem of a direct, rapid and safe approach to the east sid | 
continued to be discussed, and in this time over 
ferent plans were presented. The 
a graded-highway viaduct and 
only. 
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operatio: 
cable system was co 


ee, 


forty dif- 
two most popular wer 
a tunnel for street cars 

It was at first announced, when the change from cab\ 
to electric working was undertaken (ENGINEERING News, 
Oct. 11, 1894), that the counterweight system of J. P. F. 
Kuhlmann would be installed, patterned after construe- 
tion in successful operation at Portland, Ore. This line 
(as described in ENGINEERING NEws, June 2%, 1893) 
had a shallow conduit on the roof of which were the run 
ning rails. Below was a narrow-gage track on which rai 
a 614-ton counterweight truck. The cable from th 
counterweight carriage ran up to the end of the conduit, 
over a sheave and came out into a small slotted duct be- 
tween the main running rails. A car gripped the upper 
cable and in descending raised the weights. When the 
counterweight carriage reached the upper end of its trave., 
+the narrow-gage track became level so that the 
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Elevation 
SHEAVE-Prit CONSTRUCTION, 


would stay in its elevated position until the grip was 
picked up by an ascending car, which was helped up by 
the downcoming weight. All power was furnished by the 
car motors and the cars had to alternate in direction. 
The system actually installed in Providence, however, 
was devised by M. H. Bronsdon, of San Francisco, Calif., 
then chief engineer of the Union R.R. Co. and later of 
its successor, the Rhode Island Co. The Bronsdon sys- 
tem bears little resemblance to the Kulhmann scheme be- 


yond having a counterweight running in a conduit; the 
design was patented but the patents expired in 1912. Fig. 


2 shows the arrangement diagrammatically. 

By running the cable over sheaves on the counterweight 
carriage, the car travel is made twice that of the counter- 
weight carriage, which then requires a shorter conduit. 
The cable is not continuous and desired tension is auto- 
matically maintained by a weight at the end in the lower 
pit. There is a fixed grip on the upper section of cable 
(which runs under a central slot) and this is engaged by 
alternate descending and ascending cars. The grip car 
is used as an auxiliary so that any type or length of car 
may be operated over the hill without having special at- 
tachments. 

The grip, as shown in Fig. 2, is in two parts, the lower 
half A being fastened permanently to the cable, while 
the upper part B is fastened permanently to the grip 
car. The lower part is automatically released from the 
upper part at the lower terminal. The part carried by 
the grip car pushes aside one of the two ratchet hooks 
on the cable attachment and engages with the other. By 
releasing brakes or applying power, depending on whether 
the car is descending or ascending, the counterweights are 
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moved up or down in the conduit. The track in the upper 
terminal of the conduit is brought to a horizontal plane, 
so that there for 
desired. 

As recently 
helper ; 


is no tendency return movement unt! 
worked, the ordinary 
the grip car drops the 
on reaching the 
that the regular 


is ahead of the » 
cable attachment each trip 
lower station and goes on to a siding so 
car may proceed along its route. It is 
obvious that no switching is needed at the upper terminal 
and that the helper merely waits for a returning car with- 


car 





Elevation 


Sectional 


ut of | News 
Sectional Elevation 

ROAD 
out taking a siding or releasing its grip. The motors 
under the cars supply the power for operation, the inten- 
tion of the counterweights being to balance the car weight 
and bring it under the same operating conditions as when 
running on level. In the 18 years of operation there has 
been no serious accident on this line, though the counter- 
weight is reported to have come down ahead of its 


schedule on a few occasions. As many as 42 cars have 


been run per hour each way over the double-track in- 
stallation here. 


= 
Figures for Ocean-Cable Systems of the United States 
(commercial) are reported in a preliminary bulletin of the 
U. S. Bureau of the Census just issued for 1912. The data 
are given in the accompanying table. The mileage of cables 
is the entire owned or leased length wherever located: and 
the statistics involve some foreign operations. Statistics for 


the two foreign companies having cables landing in this 
country are not included. 


Per cent. ot 
increase 








1912 1907-1912) 
Number of companies or systems : 7 
Nautical miles of ocean cable 67,676 46.2 
Number of messages 5,841,280 —). 5 
Income, total... $8,469,374 10.4 
Expenses, total 5,516,527 51.4 
Operation and maintenance 4,008,218 818 
Interest and taxes ; ‘ 1,214,554 20 
All other expenses aie 293,755 18.7 
Balance sheet: ‘ 
Assets, total . $107,583,155 12.5 fs 
Construction, ecuipment, real estate 78.136.1 1b 09 
Stocks and bonds read 16,811,087 29 6 
Cash and current assers. 12,635,953 142.3 
Liabilities, total... . 107,583,155 12.5 
Stock, debt and reserves... 99,049,851 10.8 
Accounts payable, sundries, etc. 2,047,026 —26 2 
Profit and loss surplus....................... 6,497,278 85.8 
Employees—average number........ 1,656 37.2 
IE SINE dawicdns on ns cdcnsevcensbetres $1,167,014 27.5 
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Special Steel Sash, Hill Build- 
ing, New York City 


SYNOPSIS—Full office-building requirements met with 
steel sash. Forced ventilation and humidity control in 
the building require windows to be tight. Good appear- 
ance and great strength demanded. Panels 11%x11% 
and 11% ft.x 18 ft. 10 in. Vertically pivoted section in 
each panel, normally locked. 


* 


Special requirements in window arrangement in the 
new printing house of the Hill Publishing Co., Tenth 
Ave. and 36th St., New York City, led to the develop- 
ment of special metal sash. The “United Steel Sash” of 
the Trussed Concrete Steel Co., Youngstown, Ohio, were 
taken as basis, and by various modifications the particular 
demands of owner and architect were met. The view 
Fig. 1 and the drawing Fig. 2, show the regular panel ; 
three-quarters of the window area in the building consists 
of such panels. 

Many adaptations of steel sash to factory. uses. have de- 
veloped factory sash quite fully. In the last few years 
there has been considerable demand for high-grade sash 
construction, meeting office-building standards in tight- 
The Hill 
Building installation represents further progress in this 
direction. 
as 20c. per sq.ft. in some cases, about 78e. per sq.ft.* was 
paid for the 37,000 sq.ft. of window in this building. 

The chief requirements were: Large panels (regu- 
lar 1144x1114 ft.; special, up to 114%4x18 ft. 10 in., with 
semicircular top); maximum area; complete 
weather-tightness, not only for water but also for air; 
unusual strength in spite of the large size of panel and 
the desirability of avoiding light-reducing mullions; good 
appearance sash normal'y fixed or 
locked, but with provision for passage of window-clean- 
ers; puttyless glazing. 


ness, accuracy of fit, strength and appearance. 


While factory sash are sold at prices as low 


glass 


inside and outside; 


The ventilating system of the building is a balanced 
air-supply-and-exhaust system, which is intended also to 
assure humidity control, as required for fine printing. 
Open windows would interfere with the working of the 
system. A swing section is provided in each panel, and 
is fastened with buttons turned by special key. 

SpeciAL ELEMENTS or Strenaru—Referring to the 
drawing, Fig. 2, the regular panel is seen to be made up 
of 14x22-in. lights arranged to form five fixed and one 
swing section, divided by one horizontal and two vertical 
mullions. The rails and stiles of the separate sections are 
made of an unusually deep channel-shaped bar, giving 
great strength to the sections; the strength of the panel 
as a Whole, however, depends on the mullions. 

The horizontal mullion bar, between upper and lower 
groups of sections, extends unbroken across the panel, 
and its ends masonry. Its bending 
strength is due to a plate web, 4 in. deeep (bar K, Fig. 3) 
made integral with the sash rails seated against it, by 
through bolts. 


are seated in the 


The vertical mullions, which are inter- 
rupted at the horizontal mullion and are supported by it, 
are formed by the channel stiles of the adjacent sections 
in conjunction with inner and outer 2x14-in. steel plates. 
all clamped together by bolts through the plates. 
Spreader pieces between the two stiles insure correct 
i Glazing adds 


*Not including glazing or cast-iron sills. 
26c. per sq.ft. 
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Fra. 1. PAnet or Steet SasH, Hirt Bipe., Textn 

AVE. AND 36TH St., New York Crry 

11%x11%-ft. panel, llth story; 11%x18-ft 
panel, 12th story.) 


(Regular 


spacing of the units. The bolts have both head and 
countersunk and slotted for screwdriver. 

JambB PLate—To give good mechanical connection and 
seal between sash and masonry, the panel is edged 
a 2xl4-in. plate bolted to the stiles and lintel rail. \s 
Fig. 2 shows, this plate engages forked plate-anchors, 
built in the masonry about 18 in. apart, and is keyed 
by steel wedges. This arrangement leaves a seal-s}a 
of 4% to % in. between back of terra cotta and front 
edging plate, which joint is sealed with oakum roy 
mortar pointing. The brickwork is set back far enoug 
to permit of surrounding the edging plate with mortar a! 
the back, where the interior plastering is carried agai 
the sash frame. 

The edging plate also enhances the appearance of tl 
panel. In conjunction with the 2-in. plate fronts of th 
mullions, it produces a bordered panel effect as may 
seen in Fig. 2, without reducing the glass area. 

VerticaL-Prvot Swine Sections—The narrow 
high swing sections naturally called for vertical pivo' 
ing, whereas horizontal pivoting is custemary in stve 
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Exterior Elevation 


Horizontal Section A-A 
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sash. The half-round rabbet rails used in “United” 


swing sash were not considered satisfactory for this case, 
and a special flat-lip bar was made (bar L, Fig. 3) from 
bar 6, Fig. 3, by bending the longer leg to an offset; 
thus a double set of flat seating surfaces was obtained 
without displacing the sash out of the general plane of 
the panel. On account of the vertical pivoting, the 
rabbet edges of the stiles are straight and unbroken the 
full height of the section, and thus the important verti- 
cal lines are preserved. The break in the horizontal lines 
at upper and lower rabbet rails in passing the pivots is 
not noticeable. The steel pivots (fitted with bronze pins) 
completely fill and seal the break between left and right 
rabbet rails, 

Four simple turn buttons in the stiles fasten the swing 
section; they are located near upper and lower corners. 
Their center pins project through a shallow boss on the 
inner face of the stile and bear a slotted head with inter- 
rupted slot, requiring a special key for opening. 

(‘LAZING An@LE—The glass is seated inside the stops, 
against a thin bedding layer of “steel sash putty.” A 
noel form of fastening was devised, in place of the usual 
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Vertical Section B-B 
STEEL SasH In Htiyt Pustisnina Co. BurLp- 
ING; STANDARD 1144x1114-Fr. PANEL 
(14x22-in. plate-glass lights.) 


Fig. 2. 


spring clips. The glass is retained by a 3gx14-in. glaz- 
ing angle continuous around the edge. This angle is 
formed out of the rolled angle-bar by notching a length 
equal to the periphery of the light, at three points cor- 
responding to the corners, and mitering the ends; then 
bending to right angles at the notches. The one open 
corner gives perfect adjustment of the angle strip to the 
side of the stop (Fig. 4). To hold the angle, tee-point 
“screws” are used. These are small T-bolts formed with 
an oval head slotted for screwdriver. Slots in angle- 
strip and stop-strip enable the T-point to pass through. 
and a quarter turn then locks the fastening securely, 
the T-lugs being slightly beveled. As the slot in the 
angle-strip is vertical and that in the stop-strip is hori- 
zontal, adjustment in both directions is secured. 

FinisH or Sasn to Opentnc—On the outside the 
window panel seats close against the inner edge of the 
terra cotta facing in the reveal. On the inside, at jamb 
and lintel the wall and ceiling plaster is carried around 
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the reveal and brought in against the edging plate, with 
a cove of 1l-in. radius. 

A cast-iron sill forms the seat for the bottom of the 
panel, The outer edge of the sill turns down over the 
brickwork to the terra cotta of the ledge. Along the in- 
side of the sash a drain groove is formed in the sill to col- 
lect condensation. 

ConstTrucTION—As in the regular “United” sash, the 
members are formed of narrow seating or stop bars and 
deeper assemblage bars flanged at the edges; and the 
flanges are forced tight over the edges of the stop bars 
under a heavy press. The separate bars used in the pres- 
ent sash are shown in Fig. 3; in Fig. 2, the designating 
numbers of the bars are noted. 


a 


Fig. 4. Detar. View or Street Sasu mn Hiwwt Bvuitp- 
ING, SHowinGa 44x8¢-In. Guiazina ANGLE 


Bar 2 is used as assemblage bar for the vertical mun- 
tins, while bar O, a trifle less deep, is used in the hori- 
zontal muntins. The shallower bars fit between the 
flanges of the No. 2 bars, and become fixed in position 
when the latter are “wired” over (flanges pressed down). 
The rails and stiles of the separate sash sections are sim- 
ilarly formed by assembling channel-shaped frame bar D 
with stop or seating bar C, the latter being held by hav- 
ing the edging lugs of the channel bars “wired” over. 
This method of connection unites the members of a com- 
posite bar into a firm assemblage. 

In assembling these sash, the C-bar (see Fig. 3) which 
forms the seat for the lights was cut to the length of the 
periphery of the light, notched, mitered and bent up, as 
above described for the glazing angles. Then the miter 
joint was closed by oxyacetylene flame welding. (In us- 
ual practice, the C-bars are notched for all four corners, 
and the ends butted at the middle of one side, leaving 
the joint open; but for this building a tight job was re- 





quired, which led to the modified method as 
vertical row of such C-frames was set tovet 
in. lengths of the O-bars in place between the 
press the edges of the O-bars wired over, a, 
row. Placing side by side the necessary ni) 
rows, together with No. 2 bars, of length 
height of the sash section, and with rails and 
sition around the outersedge, the entire sec 
sembled was put through the press apd all {! 
edges wired over. Finally, the cornet joints . 
stiles were welded by oxyacetylene flame (( 
are ordinarily tenoned, and not welded). ‘| 
sash thus has no open joints. 

Kinps orf Winpow PaneL—Both street fr 
building have two narrow windows in each « 
but otherwise are fitted entirely with the panels 
from second floor to twelfth. The first story 
glass store fronts. The twelfth} (top) story is « 
height, with a mezzanine along the street fron: 
clear 23-ft. ceiling height in a 50x120-ft. area facing thy 
light court on the north side q the building.  Windoy 
panels 1144x18 ft. 10 in., were! used in this story on thy 
street fronts and the main wall of the light court. Oy 1) 
street fronts, these high panels are used for architecturg 
reasons only. The floor of the mezzanine abuts avainst 
them at midheight, and here steel plates are substitut 
for the glass lights in one tier of the sash; the I-lheam 
joist of the mezzanine is close behind the sash, and | 
6-in. concrete surfacing slab of the floor is brought up 
tight against the steel plates. Thus the windows of thy 
mezzanine extend down to the floor line, the radiators 
serving as guards. 

On the north wall, on the light court, high windows 
of the same size (1144x18 ft.) are used, but their tops 
are semicircular, to match the groined-arch effect of th 
suspended ceiling (Fig. 1). In one bay of this wall, 
however, a fire-escape door takes the place of one of the 
lower sections of the window. 

Fire-Escare Doors—These doors are of almost pre- 
cisely the same construction as the windows, and are full- 
glazed down to within 6 in. of the floor (with a steel 
plate below). The latch stile is heavier than the other 
framing members. A panic-bolt latch fastens the door, 
opened by outward pressure on the bar of the latch. The 
door is hinged by trunnions in upper and lower rails. 

Guiazinec—The entire building is glazed with ';-in. 
plate-glass. On the street fronts, clear polished plate is 
used; on the light-court, on the north side of the build- 
ing, polished Mississippi wire-glass; and in the toilet 
rooms, Florentine wire-glass. 

Paint—All sash received a shop coat of “Bar-ox” 
paint, by dipping. The same paint was subsequently 
adopted for all the ornamental iron in the building, be- 
cause of its fluidity. 

Werent or Sash—To complete the comparison of 
this sash installation with steel sash made under usual 
“United” practice, the weights must be noted. Heavier 
sections are used in the present sash than customary 
for equivalent panel sizes. This, together with the modi- 
fications previously described, makes the Hill Building 
sash weigh about 7 lb. per sq.ft. For comparison, 1. H. 
Kane, Works Manager of the Trussed Concrete Steel 
Co.’s Youngstown sash plant, states that “United” sash 
as usually made weigh about 4 to 5 Ib. per sq.ft. All 
these weights are for steel alone. 
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Typh id and Paratyphoid along 
he Richelieu River 
By Tueo. J. LAFRENTERE* 


Dur january and February, outbreaks of typhoid 
and pars yphoid fever occurred in 10 of the 14 munici- 
nalities bordering the Richelieu River. The outbreaks 
have not been severe, although the number of cases has 
een rather large, the death rate being low for a para- 
typhoid epide mic. Several cases of true typhoid and 
paratyphoid have been reported and checked by the ag- 


glutination test, but in two munic ipalities, the symptoms 
would indicate severe intestinal troubles only. 

Paratyphoid is not a reportable disease in the Province 
of Quebec, and the Board of Health became aware of the 
conditions along the Richelieu River, through the exami- 
nation of the water-supply of Chambly Canton. On Feb. 
26, complaints were made, that the carcass of a dead ani- 
mal had been thrown over the water intake of that town, 
and the ee revealed that intestinal troubles were 
prevalent in the town. Inspectors were immediately sent 
io the various towns bordering the river, above and below 
Chambly Canton, and it was discovered that in 8 mu- 
nicipalities there had been numerous cases of typhoid and 
paratyphoid, since January, 1914. The outbreaks having 
started one and two months before the inspections were 
made, and the character of the disease being mild, it has 
been difficult to obtain exact data on the first cases. How- 
ever, the information secured, given briefly in the table 
below, shows clearly that the outbreaks have been caused 
by the river water. 

TYPHOID AND PARATYPHOID IN TOWNS ON THE RICHELIEU 
RIVER, WITH SOURCES OF WATER-SUPPLY 


Popu- Cases of 
lation, Par Water- Approx. date 
Town 1911 Typhoid seals Deathst supply rst case 
St. Johns 5900 14 260 3 River 3rd week Dec. 
Iberville 1900 60 . River 3rd week Dec. 
Richelieu 330 1 15 .. River 4th week Dec. 
Chambly 
Canton 860 2 20 1 River 4th week Dec. 
Chambly 
Bassin 900 3 25 4 River 4th week Dec. 
Beloeil* 1500 ‘ .. Springs 4th week Dec. 
St. Hilaire 1300 aa , «ee. 0. ke 
St.Charles 890 afew 35 . River ~ and 3rd week 
an. 
St. Mare 950 afew 25 .. Springs and 
river 2nd and 3rd week 
Jan. 
St. Antoine 1400 numerous ... River 2nd and 3rd week 
an. 
St. Denis 730 numerous 2 River = and 3rd week 
an. 
St. Ours 620 a 2 . Springs 
St. Roch 820 1 ubular wells 
Sorel 8400 8 Bt 3 River January 


* The Explosive Works, at Beloeil, use river water; 12 cases among employees, 
10 cases have been discovered among families having private supplies with intake 
in the river. + From typhoid and paratyphoid. 

St. Johns and Iberville, where the first cases appeared. 
are situated on each side of the river, and Rouses’ Point, 
22 miles above, is the first town on the river. Twelve 
and 18 miles above St. Johns, there are two small towns 
having no sewerage systems which are connected with the 
river by small streams flowing into the Richelieu. No 
typhoid cases occurred in those towns in December, 1913, 
and January, 1914. One of Iberville’s sewer outlets is 
a very short distance below St. John’s water intake, on 


the other side of the river, and it is possible that frazil ice 


‘Sanitary Engineer, Board of Health of the Province of 
Quebec, 9 Rue St. Jacques, Montreal, Que. 
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which forms above the rapids immediately below St. 
Johns might have caused the sewage from Iberville to 
flow on the St. Johns side and contaminate the water in- 
take. 

During the first week of March, all the municipalities 
were notified that the water should be boiled, and five 
towns have already installed temporary plants to treat 
the water with chloride of lime. The epidemic is now 
(Mar. 30) under control, and at its next meeting the 
Board of Health will decide what measures should be 
taken to prevent similar outbreaks in the future. It is 
expected that rapid filtration will be required for the 
largest water-supplies, and chlorination for the others. 
Paratyphoid will probably be added to the list of report- 
able diseases. 

The water of the Richelieu River has been analyzed re- 
peatedly since 1909, and the results sent to most of the 
municipalities. The river is contaminated by the sew- 
age of the bordering towns, and above St. Johns, B. Coli 
is present in 1 c.c. The bacterial count, however, is rela- 
tively low. 

The powers granted to the Board by the Quebec Public 
Health Act, of 1900, are not retroactive, and it is neces- 
sary to proceed under the general clause for nuisances, 
which is rather general, to force the older towns to im- 
prove their water-supplies. However, no trouble is antic- 
ipated from the towns on the Richelieu River. 


: 
* 


Municipal Projects at Calgary, 
Alberta 


By Gro. W. Crare* 


The City of Calgary is looking forward to a very active 
season of construction. Although it is not expected that 
as much will be done this year as perhaps in the year fol- 
lowing, yet there are now under way a number of projects 
that will mean a great deal to the city. 

Wartrer-Works—There is now ready for submission to 
popular vote a project for an entirely new water scheme, 
bringing the water by gravity from the headwaters of the 
Elbow River in the Roe ‘ky Mountain Timber Reserve. 
In the design of this scheme, we propose to provide for 
considerable storage, both at the intake and in reservoirs 
near the city limits. The capacity of this plant will be 
approximately 60,000,000 gal. U. S. per 24 hours, with 
storage capacity in the neighborhood of 1,200,000,000 to 
1,800,000,000 U. S. gal. 

SEWAGE TREATMENT—Plans are being prepared for a 
sewage-disposal plant to take care of all the sewage of 
Calgary. The probabilities are that this plant will em- 
ploy sedimentation and coarse filtration, making use of 
two-story tanks and sprinkling filters. Provision is being 
made for a plant of several units, the first unit to take 
care of 100,000 population. 

Bripeks—Three bridges are projected. The high-level 
bridge proposed two years ago was by an action in Court 
temporarily abandoned, but a new proposition is to go 
before the people within the next few weeks calling for 
what may still be termed a high-level bridge. The esti- 
mated cost of this bridge is $330,000. Another bridge 
will be built across the Elbow River at Fourth Street 
West. This is known as the Mission Bridge. It will be 
of reinforced concrete and will probably cost about $80,- 





*City Engineer, Calgary, Alberta. 
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000. A second bridge will be built across the Bow River. 


This will be of steel, as it will parallel the present steel 
structure, and will be similar in design. The present 
bridge, while comparatively new and in first-class con- 
dition, is not sufficiently wide to take care of the traffic. 
The purpose is to take care of the north-bound traffic on 
the new bridge and the south-bound traffic on the old 
structure—making what might be termed twin bridges. 

TuNNeLS—Plans are prepared, and will be carried out 
during the season, for the construction of two tunnels 
under the Bow River. These tunnels are so designed to 
take care of inverted siphons for sewage and for water, 
besides telephone and electric cables, 

Exectric Power PLant—An extension to the city 
power plant is being completed, using turbo-generators 
of large capacity. This extension will give a total ca- 
pacity of about 20,000 kw, 


A River Diversion Project for 
the Puyallup and Duwamish 
Rivers, Washington 


For a number of years, the cities of Tacoma and Seat- 
tle, Wash., have been subjected to floods which, rising in 
the Cascade Mountains, came down the White River to a 
point near the boundary line of King and Pierce Coun- 





wo King CouNTIES, WASHINGTON, 


PIERCE 
SuHowtne Diversion Dam on Wurte River 


Map or 


ties where, depending upon the conditions, the excess flow 
of water would pass either down the Puyallup Valley to 
Tacoma, or down the Duwamish Valley to Seattle. The 
State legislature of 1913 passed a law permitting two or 
more counties to contract together on improvement for 
their joint benefit. King and Pierce Counties have 
taken advantage of this legislation and have agreed upon 
an expenditure of $250,000 per year for a period of six 
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1) )2. resorted by street and electric railway companies from sale of electric cur 
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years for a solution of the flood problem o| 
leys. The main feature of this solution is 
tion of a diversion dam which will insure ¢ 
the waters of the White River down the P 
ley to Tacoma. 

The accompanying map shows the geog: 
tions. The White River, rising near Mt. R; 
course to the Puget Sound, encountered | 
which caused it to deposit its carried sand 
to build up a bed which at present is some | 
tidewater. While filling up the valley it se 
alternated in its choice of a route to the 
the valley of the Duwamish leading | mT 
Bay at Seattle, or a route half as long throug! 
lup Valley to Commencement Bay, at Tacoma 
lation of drift, ete., at the juncture of these | Hea, 
tended to throw the flood one way and anot! 
County spent money to prevent the White } 
flowing toward Seattle, whereupon — Pierc 
brought suit to compel King County to take o 
own flood waters and save the Tacoma end froin 
Bitter feeling was aroused which was only settled by thy 
recent enactment and the ensuing proposed project. 

The project consists in the diversion dam built  q 
about the source of the Stuck River and the Duwamisi 
River, at the point indicated on the accompany lig map, 
some five miles southeast of the town of Auburn. Ty 
dam will be a concrete structure, partially reinforce : 
with a top width of 4 ft. 6 in., a bottom width of 10 {1 p 
7 in,, a height of 14 ft., and a length of 1620 ft. Fo : 
lowing this work the river from the dam site to ‘Tacom: 
city limits will be cleared of 25 years of accumulate 
drift, some of it embedded in the sand, the channe 
straightened, and the banks protected. by suitable cv : 
struction of a permanent character. Bids are about t 
he asked for this construction, which will involve 18,100 
cu.yd. of excavation, 5840 cu.yd. of concrete, 26,000 |i: 
ft. of piling. The work is designated officially as Inte: 
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County River Improvement and is under the charge o! 
W. J. Roberts, Chief Engineer, Tacoma, Wash. | 
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The Central Electricity-Supply Industry of the United 
States has shown general gains for the decade 1902-1912, a 
cording to figures recently issued by the U, S. Bureau of th: 


Census. These figures cover both commercial and municip: 
stations, but do not include ‘isolated factories which co 
sume the current generated, or government and stat 
- stitutions. 
Per Cent « 
increas 
1912 1902-1912 
Number of stations! 5,221 44.2 
Commercial 3,650 304 
Municipal 1,562 917 
Total income* er avees $302,115,590 252.5 
Light, heat, and power, including free service 286,980,858 240 9 
All other sources... 15,134,741 899 7 
‘Total expenses, including salaries and wages 234,419,478 244 8 
"Total number of persons employed 79,335 él + 
“Total horsepower 7,528,648 30s 0 
Steam engines and steam turbines: 
Number. é 7,844 M6 
Horsepower 4,946,532 2h | 
Water wheels 
Number. 2,933 il 
Horsepower 2,471,081 40h 
Gas and oil engines: 
Number 1,116 S7ti 4 
Horsepower 111,035 Sli 
Kilowatt capacity of dynamos 5,134,689 823 
Output of stations, kilowatt-hours 11,502,963 ,006 tN 8 
€stimated number of lamps wired for service: 
ee 505,395 aL 
Incandescent and other varieties 76,507,142 320 
Stationary motors served: 
Number 5: 435,473 a3) 0 
Horsepower capacity 4,130,619 Mil 


Zz 


* A single electric station or a number of stations operated under t! 


ownership. 
* Exclusive of $36,500,030 in 1912; $20,003,302 in 1907, and $7,703,574 





April 16. 1914 


Editorials 


yy) 1H AG ARERR ENTE agen neetseesenseearnsterngteenegcav teens esenaaceenernen cern 


menting on the great damage done by the ocean 
coast resorts near New York, we called atten- 


In con 


storms | : S 

tion, wm our issue of Jan. 15, to the fact that in only a 
few cases in this country have the services of engineers 
vy ‘ A ° ° 

heen enlisted in the design of coast-protection works. In 


other part of the present issue an engineer describes 
protection works, on the groin system, built some 
vears ago under his direction at Asbury Park, N. J., 
which passed without injury through the recent severe 
storms. The groin system is well known abroad and its 
eyecess Where it has been properly applied in this country 
chould lead to a larger employment of engineers in con- 
nection with shore-protection works. 
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Uncovering the New Haven 
Finances 


In all the long investigation of the New York, New 
Haven & Hartford R.R. Co. by State and Federal officials, 
nothing has occurred better calculated to excite universal 
public condemnation than the defiance of the authority 
of Congress and the Interstate Commerce Commission 
last week by the president of the New Haven National 
Bank and other officers of the Billard company, a Connec- 
tieut corporation, to which some of the lost New Haven 
millions have been tiaced. 

The Interstate Commerce Commission in its report of 


its New Haven investigation, made on June 29 last, 
said: 
The New Haven company has given away of the funds 


of that company to Mr. Billard and his associates, or to the 
stockholders of the Billard Co., whatever that may be, be- 
tween $2,500,000 and $3,000,000 of the property of the New 
Haven company. 


The Commission is now engaged in investigating, in 
obedience to a Senate resolution adopted on Feb. 7%, the 
question of what became of these and other lost millions 
of the New Haven company’s property. The present man- 
agement of the New Haven company, under President 
Howard Elliott, is aiding in every way in this investiga- 
tion. 

In the proceedings before the Commission on Apr. 10, 
the Treasurer and Assistant Treasurer of the New Haven 
company testified that officers of the Billard company had 
duplicate keys to the deposit vaults, in which the New 
Haven company kept its securities. Tt was stated further 
that the Billard stocks had been in the hands of the 
former president, Charles F. Mellen, and have never been 
in possession of anybody outside the New Haven com- 
pany. The New Haven company often furnished cash to 
the Billard company in return for its notes. Mr. Bow- 
man, Assistant Treasurer of the New Haven company, 
testified that one of the directors of the Billard com- 
pany had, about Mar. 1, 1914, taken several packages out 
of the New Haven vaults, but Mr. Bowman did not know 
what was contained in these packages and had no knowl- 
edge that anybody had checked off the securities thus 
taken away. The director of the Billard company re- 
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ferred to when placed on the stand admitted that he had 
removed debenture bonds aggregating $10,400,000 of the 
New Haven Debenture & Security Co, from the New 
Haven vaults. He refused, however, to give any infor 
mation regarding the Billard company or who its officers 
and stockholders The former treasurer of the 
Billard company, the president of the Merchants Nation- 
al Bank of New Haven and other past and present offi- 


cers of the Billard company refused to answer any ques- 
tion regarding it and its dealings with the New Haven 
road. 

It will be remembered by those who have followed New 
Haven affairs that much curiosity was excited some ten 
or a dozen years ago when it was revealed that the com- 
pany was engaged in dealings, amounting to many mil- 
lions of dollars, with J. L. Billard, who had not been 
heretofore known as a multi-millionaire or as controlling 
large amounts of capital. Events since that time 
changed the feelings of mere curiosity then existing to 
The 
public which relies upon the New Haven R.R. system for 
railway service and the thousands of holders of the stock 
and bonds issued by the New Haven road and its subsid- 
laries have an absolute right to know each and every de- 
tail of the transactions which took place between the New 
Haven company and the Billard company or any other 
corporation. That the president of a national bank 
should be a party to the defiance of the Federal govern- 
ment in its endeavor to obtain this information for the 
public should be sufficient to promptly bring to an end his 
career in the banking business. Engagement in transac- 
tions which are under such a cloud, coupled with the re- 
fusal to give any explanation, is sufficient to blast the 
financial reputation of any man, 


have 


something much more peremptory than curiosity, 


Iron Instead of Steel for the 
Hull of a Lightship 


The much debated question of the relative resistance to 
corrosion of wrought iron and of steel, is brought for- 
ward in a paper read before the Liverpool Engineering 
Society last month describing a new lightship for the 
Mersey Bar at the entrance to the Liverpool harbor. The 
author of the paper states that while in recent years the 
hulls of lightships have been built of steel, in common 
with those of other vessels, it is yet to be determined 
whether the use of steel instead of iron is a wise policy. 
A lightship generally remains on its station for long 
periods and can only at long intervals be taken to a 
shipyard for cleaning and painting. Corrosion of the ves- 
sel’s plates, therefore, is bound to take place and is par- 
ticularly severe in the neighborhood of the water line. 
For this reason, while the interior framing of the new 
vessel is of steel shapes, iron has been used for the hull! 
plates. 

An interesting statement bearing on the long life of an 
iron hull was made by the author. The first iron ship 
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built in the world was constructed for the Mersey Docks 
& Harbor Board in 1842 by the famous old firm of Laird 
Bros., the same firm which during the Civil War built 
the Confederate cruiser “Alabama.” This iron ship was 
named the “Prince” and was put in service as a light ves- 
sel on her completion and was so used until 1899. She 
was then converted into a wreck watch vessel and is still 
doing duty in this capacity. It may be recalled that the 
first proposals to use iron for the hulls of vessels were 
met with great skepticism, it being urged that such ves- 
sels being built of a material heavier than water would 
certainly sink, or would be at least too heavy and clumsy 
to make any speed. It was perhaps for this reason that 
the pioneer iron ship of the world was a lightship in- 
tended to remain stationary instead of a vessel intended 
for voyaging. 
wt 
The Narrow-Gage Fallacy 


A prominent Southern newspaper, in commenting a 
few weeks ago, on the change of the last narrow-gage 
railway line in Georgia to standard gage, remarked that 
while the narrow-gage railway system had outlived its 
usefulness, it has been of enormous benefit to the world 
in promoting the construction of pioneer railways under 
conditions where the expense of a standard-gage railway 
would not have been permissible. 

The old maxims concerning the perpetuity of truth 
and the vulnerability of error seem strangely at variance 
sometimes with actual experience. Again and again it 
has been demonstrated by high engineering authority 
that the supposed saving in first cost by the narrow-gage 
railway system of construction had very little basis of 
fact; and that such saving as might be made would be 
very quickly swallowed up in increased expenses of oper- 
ation. Wellington in his monumental treatise on rail- 
way location was probably the first to fully and effective- 
ly demonstrate the fallacies of the narrow-gage propa 
ganda, and since his time the engineering profession as 
a whole has, we believe, held sound ideas on this sub- 
ject; but it is a far cry from the establishment of sound 
principles in the mind of the engineering profession and 
the understanding of those principles on the part of the 
general public. 

Even among railway men and financiers, the idea is 
probably still generally held that the narrow-gage is a 
cheap type of railway construction. In the recent dis- 
cussion in Congress over the Alaska railway, there was, 
we believe, more or less favor shown to the idea of build- 
ing the system on a narrow gage. 

In foreign countries, belief in the narrow-gage fallacy 
is much more widely disseminated than in this country. 
While in the United States and Canada the gage question 
was permanently settled a quarter of a century ago by the 
universal adoption of the standard gage, partly as the re- 
sult of the universal interchange of freight cars, in Aus- 
tralia and South America the “battle of the gages” is still 
in active progress. In the development of the great con- 
tinents of Asia and Africa too, a great deal of narrow- 
gage railway is being built at the present time. 

It cannot be doubted, therefore, that belief in the 
economy of the narrow-gage is still widely held, not only 
by the public, but by many members of the engineering 
profession in other countries than the United States. 

In view of the extent to which American engineers of 
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prominence are extending their interests to 
tries during the present dull period in Am 
neering works, it is not without value to hay 
discussion of the gage question. Such a di 
pears in the March Proceedings of the Amey 
of Civil Engineers, in which is printed a 
Lavis, which was presented to the Society at 
on April 1. Mr, Lavis recently spent consid 
in South America, having been commission: 
an investigation and report on the question 
gage as affecting the future development of 
He gives his subject thorough treatment. ‘J 
covers 110 pages of the Society’s Proceedings, "| 
important conclusion which he reaches, howey: 
tained in the following three lines, which we q\ 


om 
the synopsis which precedes his paper : 

COST OF CONSTRUCTION—This is so little mo;. . 
railway of 4-ft. 8%-in. gege than for one of 3-ft. o1 f 
gage as to be more than counterbalanced by eco: n 
operation. 

This conclusion of Mr. Lavis’ is entirely in accord 
with the opinions of engineers of the greatest experience 


in railway construction, The popular opinion concorp- 
ing the low cost of narrow-gage railway construction is 
doubtless based on the idea that the cost of buildine » 
railway varies directly as the gage of its track. 

Any engineer accustomed to analyze the elements 
which enter into the cost of building a mile of railway 
track perceives at once the falsity in this assumption, 
Even if it were assumed that the width of cuts and em 
bankments was necessarily increased everywhere by 201, 
in. (the difference between the standard-gage track and 
the 3-ft. gage), the percentage of increase in the volun 
of a cut or a fill would be extremely small. As for th 
stock argument for the narrow gage that the narrow-vave 
locomotives and cars are so light that a light and cheap 
track is sufficient to carry them, the obvious answer to 
this is that rolling stock for the standard gage can |) 
made just as light and just as cheap as any narrow-gage 
cars and locomotives. In fact, one has to go back no 
long distance in railway history to find just such ligh! 
cars and light locomotives in use on standard-gage roads. 
Kven in the matter of length and size of ties required to 
safely carry light rolling stock, the difference in length 
between a standard-gage and a narrow-gage tie to secure 
equal stability need by no means be as great as the inches 
in difference between the gages. 

ft will probably be admitted even by the most stren- 
uous advocates of the narrow-gage system that if it costs 
as much to construct as the standard gage, the latter 
is certainly to be preferred. Aside from other advantages 
of the standard gage, the fact that it permits an increase 
in weight of rolling stock and traffic capacity far beyond 
what is possible with the narrow gage should always turn 
the tide in its favor even in an isolated location where 
no question of interchange with other established lines 
has to be taken into consideration. Probably the only 
really strong engineering argument that can be brought 
in favor of the narrow gage is that in exceedingly rough 
mountainous country considerably sharper curvature can 
be used. Of course, this is disputed by Wellington and 
other defenders of the standard gage. Mr. Lavis in his 
paper just published says: 


CURVATURE—Within the limits of the practical opera- 
tion of railroads any radius of curvature which is feasible 
on meter gage is as practica! on 4-ft. 8%-in. gage lines. 
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y true that the great majority of the nar- 


Ja way systems of the world are built in coun- 
try thre rhich a standard gage might have been built 
on subst lly the same alignment. rhere are, on the 
other | a few narrow-gage roads built in mountain- 
ous dist of the Andes and similar broken country 
where profuse use of exceedingly sharp curvature 
undoul)t saves enormously in construction. It is 
of cours leasible to make standard-gage rolling stock 
which could pass around such curves, but the train re- 
jstance aid rail wear involved are materially greater on 


the standard-gage track than on the 3-ft. gage. We pre- 

ent this merely as the argument of those engineers who 
till believe in the narrow gage under such special condi- 
tions and by no means overlook the fact that there are 
trong arguments on the other side, such as the increased 
ability of cars and locomotives negotiating such sharp 
curves often close to the edge of high precipices. 

This matter of stability, indeed, deserves a further 
word. As the gage of the track is decreased, the variation 
in the distribution of the load to the two rails due to 
oscillation of the car on its springs, varying speeds and 
superelevation on curves, ete., increases very rapidly. Mr. 
Lavis says that in Argentine it is necessary to rock bal- 
last railways of narrow gage in order to keep them in 
surface for fast trains. On standard-gage lines, it is 
quite customary to do without rock ballast. In a country 
like Argentine, where rock suitable for ballast must all 
be hauled from a great distance, this item alone repre- 
sents a great saving by the use of the standard gage, not 
only in cost of construction but in maintenance. 

Even if it were admitted for the sake of argument that 
on a few railways in the Alps, the Andes, the Himalayas, 
or similar country, the narrow gage might be preferred 
to the standard gage, it still remains true that on nine- 
tenths of the narrow-gage railway mileage of the world, 
a standard gage might have been adopted in the original 
construction at no greater first cost and with a saving in 
operating expenses ever since. 

The statistics quoted by Mr. Lavis show that there is 
in the entire world nearly 165,000 miles of narrow-gage 
railway lines. The great bulk of this mileage must event- 
ually be converted to standard gage, as the narrow-gage 
railway lines of the United States have been. The cost 
of this alteration, enormous as it is, is but a small frac- 
tion of the financial loss which the world has suffered, 
through its belief in this economic and engineer- 
ing fallacy. A comparison of the freight rates per ton- 
mile on United States railways and on the narrow-gage 
railway systems of other countries is most instructive as 
showing the inefficiency of the narrow-gage system as a 
transportation machine. 

If a fair estimate were made of the cost to the world 
resulting from the narrow-gage fallacy, the total would 
probably reach several billions of dollars. The cost in 
Japan alone of changing 5000 miles of narrow-gage rail- 
way to standard gage is estimated at $150,000,000. In 
Argentine the net earnings of the narrow-gage railways 
are only about half as much on the capital invested as 
the net earnings of the standard-gage lines and this, not- 
withstanding the fact that the capitalization per mile of 
the standard-gage lines is much heavier. 

It is interesting to inquire how the narrow-gage sys- 
tem originated and whether the engineering profession 
was responsible for leading the world astray on this eco- 
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nomic question. The following account is quoted by 
Mr. Lavis from Geo. L. Fowler. 


The narrow-gage mania which possessed the railroad build- 
ers of the United States in the early 70's’ was born of the 
bargain-hunting desire to get something far below its real 
value. It was just after the Civil War, and hard times were 
upon the country, yet in spite of this fact, the people over 
the whole land were clamoring for a more rapid development 
of the resources than was taking place, and this clamor was 
especially loud in its demand for an increase of railroad con- 
struction, but capital could not be obtained. 

It then occurred, to those who were most vitally interested 
in these constructions, that if cheaper roads could be built. 
the money for their construction might be obtained. They 
immediately, therefore, jumped to the conclusion that, be- 
cause a gage of 36 in. is only about three-fifths of 56 in., a 
road of that gage could be built for a correspondingly lower 
price, and straightaway positive statements were made 
that effect, which were honestly accepted by a large number 
of men. It was assumed that, because the gage was to be 
narrowed, all costs would be cut down in a corresponding 
degree. It was argued that because of the narrow gage, the 
cars would be made lighter than those which it had been 
found advisable to use on the broad gage, forgetful of the 
fact that equipment of the same, or even lesser, weight could 
be and had been built and used on the standard-gage lines, 
and had been found unsatisfactory 

The whole case rested, apparently, so far as the United 
States was concerned, on the inability to raise money for 
ordinary railroad construction, and the narrow gage seemed 
to promise greater dividends on a given investment. It was 
characteristic of the whole discussion that the advocates of 
the narrow gage insisted throughout that their construction 
was the cheaper, and could not or would not see their op- 
ponents’ side of the case, which was, that the narrow-gage 
could not be built materially, if any, cheaper if the same 
facilities and tapacity for the transportation of freight and 
passengers were to be afforded. They failed to see or 
acknowledge that a light locomotive and car could be built 
for a broad-gage line. 

The physical disadvantages of the narrow gage, such as 
cramped storage and seating capacity, the greater instability 
of the rolling stock, and, above all, the chief drawback of th« 
impossibility of interchanging cars with the standard lines, 
with the consequent extra cost and delays in transportation, 
were pointed out again and again, but in spite of all this the 
narrow gage construction went on for several years, and, 
until the money market eased, made a great headway. 

The result of the 40 years of practical experience that has 
elapsed since the battle of the gages was precipitated in the 
early ‘70's, has been to quite discredit the narrow-gage sys- 
tem. It has been proven beyond all peradventure that the 
narrow-gage railway cannot be operated so as to keep its 
ton-mile costs down to the figure obtained on the standard- 
gage roads. 


to 


It would appear from the above account that promoters 
and financiers and not engineers were chiefly responsible 
for the introduction of the narrow-gage system in the 
United States. It should be said, however, the narrow- 
gage system is much older than might appear from the 
above quotation. A booklet has just been printed in 
Brisbane, Australia, celebrating the completion of the 
first half century of railway construction in the Colony 
of Queensland and giving the history of the beginnings 
of railway construction there. 

The Queensland Government introduced a bill in 1863 
providing for the construction of railways by the Govern- 
ment on a gage of 3 ft. 6 in., recommended by Abram 
Fitzgibbon, C. E. We quote from the booklet as follows: 

Mr. Macalister, the Premier, submitted correspondence 
from Robert Tooth & Co., in which they, on the recommenda- 
tion of Absam Fitzgibbon, C. E., made a proposal to build a 
line of light railway of 3-ft. 6-in. gage at a cost of $20,000 
per mile, exclusive of rolling-stock and land. 

It was stated for the information of the House, that Mr. 
Fitzgibbon had been apprenticed to a leading civil engineer 
in Ireland, and had been employed by various eminent firms, 
including Fox, Henderson & Co., who had sent him to the 
United States to estimate the cost of a railway, and later to 


Ceylon to supply an estimate of works of considerable en- 
gineering difficulty. 
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This information was necessary in view of the fact that 
those members of Parliament and that portion of the general 
public which regarded with suspicion the proposal to use a 
3-ft. 6-in. gage, included within the bounds of their suspicion 
the engineer who made the proposal. 

Before the final acceptance of the Railway Bill, a com- 
mittee of the Legislative Council summoned a number of 
engineers, surveyors, and contractors to the bar of the House. 
Among the chief witnesses was Mr. Fitzgibbon, who, In 
answer to inquiries, said the 3-ft. 6-in. gage would be all 
the colony required if satisfied with a speed of 20 miles an 
hour. He would rather travel on that gage at 20 miles an 
hour than on a 4-ft. 8%-in. gage at 40 miles an hour. ft 
would, he believed, be throwing money away to build the 
wider gage. It would be like employing an elephant to do 
a horse’s work. 

As argument in support of his opinion, Mr. Fitzgibbon said 
the engines used on a 3-ft. 6-in. gage would be of light con- 
struction, and there would be 'ess wear and tear on the rails. 
The engines which he recommended for the purpose would be 
very like the old engines used in England in 1829 and 1840, 
but would have the advantages of modern improvements. 


Under further cross-examination Mr. Fitzgibbon said that 
where the width of the gage had been increased in England 
so that a speed of from 50 to 60 miles an hour might be at- 
tained, the wear and tear on the rails was enormous, and 
they had to be replaced in a very short time. To run trains 
on a 4-ft. 8-in. gaze at the speed usual in England it would 
be unsafe to have curves of less than 10 chains radius. The 
speed at which he proposed to run on smaller curves on the 
narrower gage would be as safe as on the 4-ft. 8%-in. gage 
in England. if 3 ft. 6 in. were accepted as the standard 
gage, it would answer all the purposes of Queensland for a 
hundred years. He did not contemplate going at a greater 
speed than 10 miles an hour on the curves of 5 chains radius, 
which curves only occurred on an incline. On other parts of 
the line the curves would have a 10-chain radius, and faster 
speed could be maintained. 

Mr. Plews, C. E., expressed practically the same opinions. 


Letters to the Editor 


ae 


ae 


European and American Ways 
of Operating Sewage-Treat- 
ment Works 


Sir—During a recent visit to Europe the writer in- 
spected the sewage-disposal works of a number of im- 
portant cities and was impressed in each case with the 
evidence of codperation between the city administration 
and those directly responsible for the operation of the 
plants in seeing that they were properly manned with the 
requisite amount of intelligent help and provided with 
scientific and professional skill to the end that the best 
and highest results would be secured from the plant. This 
attitude is, in the writer’s opinion, largely responsible 
for the fact that Europe continues to lead in practically 
all advancement in sewage disposal. 

Contrast the attitude in European cities with the at- 
titude of the officials in one large American city which a 
year ago installed a modern sewage-disposal plant, as 
evidenced by the following letter which I find upon my 
return from Europe: 


DEAR MR. POTTER—I am writing you today to let you 
know that I have resigned from the job of taking care of 
the sewage-disposal plant. I was sick in bed for several days 
with a very bad case of the measles and when I got back on 
my feet I found things at the plant in a very bad condition— 
one of the engines froze and burst, and one set of the dis- 
tributors was out of commission on account of the cable be- 
ing torn to pieces; and still the Council refuses to let me 








16 
He said there would be no danger at all on the 
as long as the way was kept in good order— ae 
gravity of the carriages with load kept low—a ae 
on the straight line be 20 miles an hour in a cur, i 
radius. — 


Two other prominent witnesses examined 
Messrs. Coote, C. E., and Gregory, Surveyor-«, 
totally opposed to Mr. Fitzgibbon’s scheme. 


The experience of a half century has ( 
that the narrow-gage system can be develo), 
much heavier traffic and much higher spe 
original advocates claimed; but it has like, 
strated that a standard-gage line has much | 
of traffic capacity and speed and is just as ; 

a cheap railway to handle light traffic as th 
gage. 

It appears clear that the weight of engine: 
ion a half century ago was against the narroy 
tem, although as often happens, there was nx 
disagreement inside the profession itself. It i- 
too, that the attitude of the engineering profess 
was partly responsible for the birth and 
the narrow-gage system. English engineers in 
and 750’s were firm in their adherence to low gra: 
very easy curves and resulting high cost as a 1 
feature of standard railway construction. They 
fact, little conception of the possibilities of the st, 
gage system as a cheap railway by introducing 
grades and sharp curvatures. The promoters of tly 
row-gage system found their opportunity because of the 
ultra-conservatism of the older generation of engineers 
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have a man for the night shift that is capable of t 
care of things when I cannot be there, and I told a few of 
these would-be politicians what I thought of them. The 
Mayor is giving me a good letter of recommendation, which 
shows that he knows I performed my duty. 

I notice this morning that the plant is closed down. I 
do not know what the trouble is, but I think it will be found 
that way quite a good deal now if the city is not careful. 

This man and an old man used as night watcliman 
were the only employees on two plants five miles apart. 
Repeated and urgent recommendations to employ a chem- 
ist to secure definite information as to the performance 
of the plants and to regulate them accordingly, and also 
to provide intelligent supervision of the plants day and 
night, have failed to secure response. What advance in 
sewage purification can be made under such conditions? 
What incentive can there be for an engineer to introduce 
new methods and improved devices? While the case 
referred to may be an aggravated one, it certainly is not 
the only mismanaged sewage-disposal plant in America. 

ALEXANDER POTTER. 

50 Church St., New York City, Mar. 27, 1914. 


{What Mr. Potter states regarding the neglectful man- 
ner in which many American cities operate their sewage- 
treatment is only too true, as other engineers can testify 
and have repeatedly testified. The responsibility lies 
with city authorities who are untrue to their trust—or 
perhaps we should say with voters who put untrustworthy 
and ignorant men in our city councils.—Eb.] 











April 16, 1914 


The Am. Soc. Cc. E. Constitution 


sip—t-cent numbers of the News have been rife with 
articles ‘garding the Am. Soc. C. E., and amendments 
to its consttution. 

What the future of the Am. Soc. C. E. may be is, of 
course, ‘mpossible to predict. However, its phenomenal 
development suggests that its constitution is founded on 
bedrock, and future effort should be directed toward the 
enlargement of the superstructure and its adaptation to 
the growing needs of engineers. The writer is at a loss 
to understand how any post-criticism in a journal can 
at all assist; it is a proceeding at variance with sound 
mi thod. 

A recent contributor quoted “Lowell.” No doubt he 
is familiar with the following, by the same author: 


Nature fits all her children with something to do, 

He who would write and can’t write, can surely review; 
Can set up a small booth as critic and sell us his 
Petty conceit and his pettier jealousies. 


Also the following: 
A terrible thing to be pestered with poets. 
Both the above are from “A Fable for Critics.” 
J. O. Eckers.Ley, 
M. Am. Soe. C. E. 

New York, Mar. 30, 1914. 

x 

A Reinforced-Concrete Sheet- 
Pile Retaining Wall 


Sir—I note with interest in your issue of Feb. 5, 1914, 
p. 292, a description of a sheet-pile sea wall originated 
by T. L. Trawick, of New Orleans, this wall being built 
hy Burton Victor who holds the patent for its design. It 
might interest you to note that in 1908 the writer de- 
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DreTarts oF A ConcrETE SHEET-PILE RETAINING WALL 
Burtt I~ Norroik 1n 1908 By T. B. Dornin 


signed and built a concrete sheet-pile retaining wall in 
front of two dams of our water supply. 
The total length of wall built was 2000 ft. and the cost 
was as follows: 
I riisiaidcccdsscccccnccss QR5G0 
Construction of wall ........-....-- 14,500 
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The above equipment consisted of a floating piledriser, 
tow boat and two barges, all small tools, ete., being 
charged to construction. 

T. B. Dornin, 
Engineer in Charge, Department of Water. 
Norfolk, Va., Mar. 26, 1914. 
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Shore Protection at Sea- 
bright, N. J. 


Sir—The owners of the beach front in this vieinity 
are putting in wooden bulkheads to repair in part the 
damage done by the severe storms of last December an 
January. Of course, this is only a temporary protection 
as the life of a wooden bulkhead is about six to ten years, 
under favorable conditions. 

The ocean currents in this vicinity seem to run from 
south to north, cutting away the beach front and carry- 
ing the sand to the point of Sandy Hook. It seems to 
me that some means should be provided to break these 
currents and keep the sand in its normal place. 

As this is a large undertaking, it is too much for the 
individual owners in this section to contemplate. We 
have, therefore, asked for Federal aid to devise a way and 
put up a breakwater or bulkhead or groins which wil! 
preserve this peninsula. Unless the Government does 
this, eventually there will be inlets along the coast into 
the Shrewsbury River, thus stopping navigation there. 

If this occurs, Fort Hancock, on Sandy Hook, will 
have no land communication, which is essential, and the 
sand washing to the north beyond Sandy Hook point wili 
be a menace to the ship channel. Therefore, we think the 
Federal government should devise ways and means for 
such protection and that they will be the greatest bene- 
factors therefrom. 

Gro. W. E._iiorr, Mayor. 

Seabright, N. J., Mar. 26, 1914. 

|The foreshore protection at Asbury Park, N. J., by 
means of a system of timber groins, is described in an- 
other part of this issue.—Kp. | 
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| NOTES AND QUERIES 


A correspondent inquires what are the heaviest rolled 
structural shapes. We believe the following Bethlehem sec- 
tions are the heaviest rolled in this country: I-beam, 30-in. 
depth, 15-in. width, %-in. web, 1%-in. flange, 200 Ib. per ft 
3ethlehem H-beam, 16%-in. depth, 14.9-in. width, 1.4-in. web. 
2\%-in. flanges, 287.5 lb. per ft 
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In the note headed “Litigation Over Meter and Fire Pro- 
tection Charges” at Wilkinsburg, Penn., on p. 705 of our issue 
of Mar. 26, it was stated that the Pennsylvania Water Co., of 
Wilkinsburg, “had won its contention for a fire protection 
charge of $275 per mile of distribution main plus a ‘nominal 
charge’ of $15 for fire hydrants.” We are informed by W. C 
Hawley, Chief Engineer of the Pennsylvania Water Co., that 
in accordance with its schedule of rates for water supplied 
to various municipalities the rate for public fire protection is 
$325 per mile of pipe per year, and $15 per year for hydrauts 
in the case of municipalities without contracts, or where the 
contract is for a term of one year. For longer term contracts 
the rates are less, and for contracts running ten years the 
rate is $275 per year per mile of pipe plus $6 per year per fire 
hydrant. Mr. Hawley adds: 


Six dollars per year barely covers interest, maintenance, 
depreciation and taxes on an average cost of $50 per hydrant 
set, including connection with main and the hydrant lateral. 
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Bridge Failure at Attica, 
Indiana 
By ALberr Suiru* 


The failure of the Wabash R.R. bridge over the Wa- 
bash River, at Attica, Ind., noted in) ENG@Ineenina 
News of last week, had some specially interesting fea 
tures, 


Ture Bringer 


This bridge, built in 1892, consisted of six through 
Pratt truss spans of 110 ft., 154 ft, 156 ft, 156 ft, 152 





Fig. 1. Damagep Enp-Post or Atrrica BripGr, BEFORE 
PASSENGER TRAIN CAME ON Brive 
(Sketched from a photograph.) 


ft., and 131 ft., and twelve %8-ft. deck plate girder spans. 
The six truss spans were on the east end of the bridge. 
The trusses had 22-ft. and 25-ft. panels and were 26 ft. 
in height. Data in regard to their designed loads are not 
available, yet a study of the end-post section given below 
shows that the bridge was not seriously overloaded, in 
spite of the fact that the Wabash R.R. has been running 
210-ton freight locomotives over it. 


Tuk ACCIDENT 


About 12 noon, on Sunday, Apr. 5, 1914, a westbound 
freight train pulled out of Attica over the bridge. On 
the curve just at the entrance to the bridge, a refrigera- 
tor car was derailed; by the time it had reached the 
bridge portal the car was so far out of line as to hit the 
south end-post of the bridge, bending it as shown in Fig. 
1. The shock of the blow threw the refrigerator car back 
on the track, and before the train was stopped the de- 
railed car was dragged into the third span; the rear truck 
of the refrigerator car was knocked off and fell through 
the south truss to the bank beneath. The car was dis- 
connected front and rear, and the engine took the front 
portion of the train to Williamsport, while the rear por- 
tion was pulled eastward off the bridge. The freight en- 
gine, returning, pushed the derailed car to the east end 
of the bridge, where it was overturned down the bank to 
clear the way for the Continental Limited, which was 
due in Attica at 1:53 p.m, 


— 


*Professor of Structural Engineering, Purdue University, 
Lafayette, Ind 


The freight engine which thus passed ‘ 
with the injured end-post weighed 210 ‘ 
Supervisor Whitehead, standing below 
watched the passage of the freight engine 
no apparent yielding of the structure. 

The condition of the end-post after be 
refrigerator car is shown by Fig. 1. Fig 
section of this post, sizes of the material, 
The condition of this member is such that 
markable that it could have carried the 
freight engine or even the dead-load of th. Qin 
ing the photograph shows a bend of 74 in e th 
line. ‘The maximum stress in the end-po nt 
engine is 286,000 Ib. The bending stress in 
eccentricity is 1,780,000 in.-lIb. Tf the co, te hat 
not been split, as shown in the photograph, 1 ; 
moment would produce a fiber stress of 13,300 |). yo 
in. in the outer fibers, supposing the forces centrally 
plied at top and bottom. The direct stress was 830 
per sq.in., giving a total of 21,600 Ib. per sqin. | 
long split in the cover-plate must have caused the | 
post to act as two separate members over a leuyt 
6 ft. 

Marvelous as it seems, the freight engine vot sy 
across, This was regarded as a sufficiently reassury 
test, and the Continental Limited, waiting at the \ 
end of the bridge, proceeded very slowly to cross thy 
jured span, This train consisted of engine, tender, yy 
car, combination coach, and day coach followed by sloe 
ers, 

As the pilot truck of the passenger locomotive was 0 
the east abutment the injured south truss yielded, car 





Fig. 2. Fra. 3. 


Fig. 2. Sketch of Positions of Engine and Cars of Pas 
senger Train After Attica Bridge Fell. Fig. 3. Section of 
End-Post Which Failed. 
ing with it the north truss and dropping engine aw! 
tender to the sloping bank below, and southward of th 
center line of the bridge. The mail coach pitched for 
ward into the corner of the tender and its rear end was 
thereby thrown to the north, carrying with it the front 
end of the combination coach following. The combir- 
ation coach was thrown against the north end-post of the 
second span, causing the north truss of the second span 
to fall, carrying with it the south truss, and dropping 
the combination coach into the river to the north of the 
center line of the bridge. Four panels of the second 
span, containing a day coach, remained propped up on 
the second pier. 
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Thr es were lost and six mail clerks and twenty 
nine | iwers were injured, six of them seriously. It 
‘. tho that the fact that the coaches were of steel 
had mucli to do with the small loss of life, although this 
was }) due to the fact that none of the coaches turned 
orth. ation of the wrecked span and the fallen cars 
‘. sho in Fig. 2. The above description of the man 
aa o ilure of the second span is sulliciently attested 
by the fact that the tender is badly crumpled at the north 
rear corner and that the second truss fell to the north. 


The first pier was a fixed end for both spans and where 
the shoes pulled away large fragments were spalled away 
from the top of the pier. 

The condition of a vertical post of the second span ts 
worthy of comment. This post was made of 10-in, chan- 
nels, spaced 10 in, back to back. 
en just above the floorbeam connection. 


The channels are brok- 
The cause of 
this break could only be bending, from the warping of 
the truss. The area of these channels is 4.46 0 sq.in. 
gross, 3.59 sq.in. net, and the ultimate strength of the 
post in resisting bending should be 3.59 55,000 X 8.73 

1,730,000 in.-lb, The point of contraflexure of this 
post was probably not more than 2 ft. below the upper 
pin. To develop a moment sufficient to break the post 
at the top of the floorbeam, there must have been a cross 
plane shear in this post equal to '7°"°/,.. in, 7600 


eoN 


\), The lacing bars, 244% ,')-in. panels, 7% in., which 


transmitted this shear must have endured a_ stress . 


of 5000 Ib, Tt must be remembered that at the time 
this cross-plane shear occurred the post was carrying no 
direct stress; nevertheless, the performance of these lac- 
ing bars seems remarkable, 
* 
Automatic Train-Stop or Traim- 
Control Systems 


The question of the advisability and practicability of 
using automatic train-stops has been under consideration 
by the American Railway Association for some time, and 
at the meeting in November, 1913, its Joint Committec 
on Automatic Train Stops submitted a brief report with 
a revision of the requisites of installation for apparatus 


of this kind. An abstract of the report is as follows: 

Great care must be exercised in working out a system of 
automatic train control in order to avoid the introduction of 
new elements of danger in operation which may offset those 
they are Intended to overcome. 

The successful stoppage or reduction in the speed of a 
train composed of many freight cars or of heavy passenger 
equipment requires the exercise of skill and judgment on the 
part of the engineman in handling the air brakes. If this is 
improperly done serious damage to the train and possibly to 
the track and to trains on parallel tracks may follow, The 
sudden application of the brakes by an automatic device 
without the exercise of intelligence in its performance is 
therefore necessarily hazardous. 

No automatic train control device, so far as known, can 
be universally applied without adding elements of danger in 
train operation, The expediency of its installation at any 
point must be determined by the conditions surrounding the 
proposed location, 


REQUISITES OF INSTALLATION FOR A TRAIN-CONTROL 
SYSTEM 

The committee explained that proposed requisites of 
installation are designed to apply only where the traf- 
fic conditions justify the use of an automatic block sig- 
nal or interlocking system, and the operation of such 
signal or interlocking system is so nearly perfect as to 
indicate that the efforts of railway officials and public 
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authorities should be directed toward the enforcement 
of obedience to signals rather than in the installation of 
additional devices. 

There was some discussion as to whether or not there 
is any device yet developed which will meet all condi 
tions of railway service; that is, whether any device is 
practicable for safe operation with regular traffic on the 
open line, as well as in subways or tunnel lines, and for 
both heavy freight and fast passenger trains. The diverse 
Views expressed in this part of the discussion led to the 
report being referred back to the committee. Anothet 
point was in regard to whether the engineman should be 
able to release the brakes before the train comes to an 
absolute stop, and as to this the committee itself is of 
divided opinion, 

There is also the question of enabling the engineman 
to put the apparatus out of operation in case it should 
fail in such a way as to leave the brakes applied. This 
could be provided for by placing the cutout device in a 
glass-front box, the breakage of which would call for ex- 
planation by the engineman. In regard to the use of 
a detonating device as an adjunct to the train-control 
system, it was suggested that enginemen might rely too 
much upon the audible signal and relay their vigilance 
in watching for the visible signals. 

The requisites as submitted by the committee (revised 
from the original form submitted by it in May, 1913) 
are as follews, and they stand as the latest standards 
which should be observed by those working on the prob 
lem of automatic train stops*. 


1. The apparatus so constructed that the failure of 
essential part will cause the application of the brakes. 

2. The apparatus so constructed that proper operative re- 
lation between those parts along the 
the train will be assured under all 
weather, wear, oscillation and shock 

3. The apparatus so constructed that to insure 
ance with speed restrictions a train may pass a trip in the 
tripping condition without brakes being applied, provided the 
train speed is less than a predetermined rate 
signal indicates proceed. 

4. The train apparatus so constructed as to prevent the 
release of the brakes after automatic application has been 
made until the train has been brought to a stop or the speed 
of the train has been reduced to a predetermined rate. 

5. The train apparatus so constructed that when oper- 
ated it will make an application of the brakes sufficient to 
stop or control the train within a predetermined distance. 

6. The apparatus so constructed as not to interfere with 
the application of the brakes by the engineman’s brake valve 
or the efficiency of the air-brake system. 

7. The apparatus so constructed as to be operative when 
the engine is running forward or backward. 

8. The apparatus so constructed that when two or more 
engines are coupled together or a pusher is being used the 
apparatus can be made effective on the engine oniy from 
whieh the brakes are controlled. 

9. The apparatus so constructed as to be operative on 
trains moving only with the current of traffic. 

10. The apparatus so constructed as to conform to the 
American Railway Association standard of clearances of roll 
ing equipment and structures. 

11, The apparatus so constructed as not to constitute 
a source of danger to employees or passengers, either in its 
installation or operation. 

12. The apparatus so constructed as not to interfere with 
the means used for operating fixed signals. 

ADJUNCTS—tThe following may be used: A Cab Signal 
to be so constructed that the failure of any part directls 
controlling the signal will cause it to give the “stop” indi 
cation, B. Recording Device; so constructed as to make a 
record of the number of times the automatic stop has oper- 
ated the brakes. C. Speed Indicator. D. Detonation appa- 
ratus, 


any 


roadway and those on 
conditions of speed, 


compli- 


and the fixed 


*It is of interest to compare these requirements with those 
given by the U. S. Block Signal and Train Control Board, in 
“Engineering News,” Jan. 19, 1911. 
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SYNOPSIS—Interesting problems in design and meth- 
ods of construction of Venturi meters are described, The 
largest of these meters are of reinforced concrete, 174% 
ft. in marimum diameter, over 400 ft. ‘ong and with ca- 
pacities of 700,000,000 and 800,000,000 gal. per day. 

*” 

About the year 1887, Clemens Herschel, who was 
then hydraulic engineer of the Holyoke Water Power 
Co., at Holyoke, Mass., resolved to make experiments 
with the object of developing a ready means of meas- 
uring the quantity of water flowing in pipes of the larger 
sizes. He first considered that determinations of quan- 
tities might be made from observations of the pressures 
on both sides of an orifice of proper size in a diaphragm 
introduced into a pipe. Further consideration of the 
problem resulted in the modification of filling in the 
spaces on each side of the orifice in such a way that 
changes in velocity would be gradual instead of sudden, 
and the losses of head thereby much reduced. 

Mr. Herschel’s experiments soon developed essentially 
the form of the meter tube as we have it today, consist- 
ing of a throat with piezometer pressure chamber, a coni- 
cal short flare upstream to pipe size with another piez- 
ometer pressure chamber, and a long conical flare down- 
stream to pipe size. In such a meter tube, if properly 
designed for the governing conditions, the quantity flow- 
ing bears an unvarying relation to the difference between 
the pressures at the two chambers. 

In recognition of Prof. Giovanni Battista Venturi, an 
Italian savant, man of letters and diplomatist, whose re- 
ported studies of the flow in diverging tubes about a een- 
turv before had helped to point the way, Mr. Herschel 
named his apparatus the Venturi meter, and thereby has 
awakened memories of the contributions to hydraulie 
science of an engineer whose name, but for this generous 
act, might have nigh remained buried in oblivion. 

Mr. Herschel’s patents were acquired by the Builders 
Iron Foundry, of Providence, R. I., which company de- 
veloped ingenious registering, indicating and recording 
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* Below high water in Kensico Reservoir. 


system: this may require ultimately about 60 meters. 
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Venturi Meters in the Catsk 
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apparatus for the meter. Since it became 
proposition, about 1890, the Venturi meter |); 
to measure the flow of water under a wide ran: 
tions, varying from a special form for the |a: 
of irrigation systems under very low press 
southwestern parts of the United States to ni 
about 450 Ib. pressure per sq.in. in some }» 
lines. The meter has been adapted to measu: 
of sewage, compressed air, steam and gas. |) 
meters range from the smallest, 4% in. in diame; 
largest in the world with tubes 1714 ft. in di 
part of the Catskill Aqueduct. 

Because of the reliability and continuity of 
wide range of adaptibility, ease of operation ani 
of maintenance, the Venturi meter is of particit: 
when used in measuring the flows in aqueducts and piyy 
of water-supply and water-power works. Use 
way, its records have added to our store of genera! ki 
edge, and its indications have resulted in the saving «| 
much money from the prompt detection of leaks, wastes 
and the falling off of turbine and pump efficiencies. 

Venturi meters were adopted for measuring the flow 
in the aqueducts of New York City’s Catskill Water sy. 
tem, because no other method nearly as good was aya 
able. In order to understand the functions, and relati 
one to the other, of these meters, it will be necessar 
give brief attention to the principal features of the | 
skill Water System. The water will be impounded 
reservoirs in the Catskill Mountain watersheds: the As 
okan Reservoir, now approaching completion, is about 
miles north of New York City. From the impounding 
reservoir, the water will flow by gravity through 
Catskill Aqueduct to the Kensico storage reservoir aly 
15 miles north of the city line, from whence the flow 
will be continued by gravity in the aqueduct to the Hi! 
View equalizing reservoir, just north of the city lin 
From Hill View Reservoir, a pressure tunnel deep in the 
rock extends the length of Manhattan Island and u 
the East River into Brooklyn. 
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Frequent connections will 


— - be made along the line of the tunnel with the pipe distri- 
*Designing Engineer, Board of Water Supply, Municipal 5 ‘ A : 
Building, New York City. hution system, and pipe extensions from the end of the 
VENTURI METERS IN CATSKILL WATER SYSTEM, NEW YORK CITY 
Maximum 
Dimensions Maximum quantity to 
Tube throat Approximate head on be measured 
drain diameter length cut, centerline million gal. 
; Loeation ft. in. ft. in ft. of meter, ft. per day Remarks 
ee eae 7A ” : oR = ) 
: oe — eel 7 i 7 ° ito 25 70D \ Reinforced-concrete tubes; bronze throat and upstres! 
4 Below Kensico Reservoir i170 79 430 28 800 | plezometer castings. 
; i Kensico Dam 10 0 50 50 135* 600 Concrete tube; bronze upstream and bronx 1 
: throat piezometer castings. 
Fe Kensico Dam B 30 13 20 135* 25 Cast-iron tube; bronze-lined throat. 
; Preseure tunnel south of Hill View Reser- 
; voir ; 15 0 88 140 355 ** Piezometer castings of bronze. Pressure chan 
; and piezometer connections double on ac 
difficulty of access. 
Pressure tunnel connection to Jerome Piezometer castings of bronze. Designed to measu' 
Park Reservoir... . 80 46 120 192** flow in either direction. 
66-in. steel pipe line, 3rd Ave. and Scher- . < Cast-iron throat and steel cones; bronze bushing: ' 
r merhorn Bt , Brooklyn... . . 56 24 50 265** holes to pressure chambers. 
i; 66-in. steel pipe line, Fort Green Park, 
4) Brooklyn. : i and tae = i 40 50 
‘ei 26-in. cast-iron pipe line, 79th St. anc 
Shore Road, Brooke 4 ‘at St i 30 25 290** 
36-in. cast-iron pi ine, Ariette St. anc 
; Stuy vosant Place. Staten Island. . ; 30 25 285** 


** Below high water in Hill View Reservoir. 
In addition to these meters now provided for, it is expected that there will be a meter on each connection from the shafts of the City Tunnel to the distribution 













Brooklyn will be carried through the Borough 


ae - and another across the Narrows to the Silver 
Lake (istributing reservoir, on Staten Island. 

Nort) of Hill View Reservoir, there are three meters 
forming parts of the aqueduct constructed in open cut. 


South of the reservoir other meters will be parts of the 
copstruction in tunnel and in riveted-steel and cast-iron 
pipe. The loeations of the meters and their principal 
properties are indicated in the accompanying table. 


FexcrtioNs OF METERS AND GENERAL CONSIDERATIONS 
IN DeEsIGn 

As will be readily appreciated, the purpose of the 
meters in the pressure tunnel and in the pipe extensions 
south of Hill View Reservoir is that of measuring the 
quantities of water supplied to different parts of the 
greater city. The three meters north of Hill View Reser- 
wale have a somewhat wider function. For its usefulness 
in regulating the flows to some predetermined quantity, a 
meter is placed in the aqueduct just below the outlets of 
both reservoirs. Another meter just above the aqueduct 
inlet to Kensico Reservoir furnishes a positive measure- 
ment, in connection with the meter below, of gain or loss 
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in storage through runoff from the watershed of the reser- 
voir, evaporation from water surface, leakage of reser- 
voir structures, and other local causes. Besides these 
functions, the meters as located will furnish useful in- 
formation as to net gain or loss of aqueduct water 
through leakage and infiltration, one or the other of 
which will take place in some measure for the greater 
part of the length of the aqueduct. 

As all of the meters are in the direct line of the aque- 
duct, pipe or conduit and there are no bypasses around 
them, they are designed to have the full capacity of the 
structures of which they form a link. They will oper- 
ate under full capacity with positive throat pressures at 
the indicating apparatus, and with losses of head which 
will never be more than one foot for the whole length of 
the larger meters. The saving of head was important, 
because extravagance in this particular would result in 
larger size and increased cost per foot for the whole 
length of this long aqueduct. 


DesiGN or Meters IN Open-Cur AQuepvucr 
It was necessary that the meters in the open-eut aque- 
duct be so constructed that the tubes would be full 
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Fig. 1. Derarts or a 700,000,000-GaL. VENTURI 
METER, CATSKILL AQuEDUCT 


the certer line.) 





(The meter is of reinforced concrete, with bronze 
throat and bronze upstream piezometer ring. It is 410 
ft. long, 17% ft. in maximum diameter, 7% ft. in diameter 
at the throat and is under a maximum head of 25 ft. at 
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Fig. 2. Bronze THroat CAsTING SET 
AND BrRACED IN POSITION 
Fra. 3. Bur~piInc ConcreETE ForM FOR 
Section oF Downstream TuBE Ab- 
JOINING Bronze THROAT 
CASTING 
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Fie. 4. Bronze Turo 
CASTING Inc LOSED IN 
CONCRETE, 
REGISTER 
AND 
CRADLE 
TUBE, 
(Although the major por- 

tion of the Kensico meter 

and approaches was built 
on rock foundation it was 
deemed advisable to build 

a cradle throughout, on 

account of the large 

amount of work that would 
have to be done over the 
bottom of the cut in build- 
ing support blocks, placing 
forms, assembling _ steel, 

“ven with this cradle 
it was found extremely 
difficult to get the space 
under the forms properly 


clean for placing the con- 
crete.) 


( ONCRI rl 
CHAMBER, 
CONCRET] 


For Merver 





Fig. 5. PLacine Sreen 
REINFORCEMENT FOR 
Upstream MerETER 
TUBE. 


(For both this and the 
other truncated cone a dif- 
ferent length of both inner 
and outer rod was re- 
quired for each position. 
At the left there may be 
seen a complete ring of 
reinforced concrete around 
the bronze throat casting.) 





The meters are essentially of the same design, and the 
construction views are not of one particular meter through- 
out, but are selected to be, in general, typical of all. 

The meters are about 400 ft. long and are an integral 
portion of the aqueduct, changed by transition sections from 
standard aqueduct to circular form and constricted to a 
bronze throat set in concrete, with bronze piezmeter rings at 
the upstream and downstream ends and a concrete register 


chamber at the side. The meters are built at points where 
the aqueduct crosses natural depressions, as shown in the 
large location view on the opposite page. 

The group of views shows the setting, bracing and encasing 
of the bronze throat, the placing of some of the reinforcing 
steel and various other stages in the construction of the 
meters. For details of design see Fig. 1 on a _ preceding 
page. 


Construction Views of 17 1-2 ft. Reinforced-Concrete Venturi 
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Fie. 6. GeneraL View or LOcATION or ONE OF 
THE Meters BrerorE CONSTRUCTION 
(The chambers shown at either end are for the admission 


of inspection boats. A portion of the exterior of the regular 
section of the aqueduct may be seen at the left and a cross- 
sectional view in the extreme right distance.) 

Fic. 7. TRANSITION SECTION FROM STANDARD AQUE- 
puct Section To Crrcutar Section OF METER 


Tupe, at Upstream EnpD 


Fic. 8. Lookina UpstreaM From A Pornt Just Down- 
STREAM FROM THE Bronze THROAT CASTING 

(In the foreground is the throat casting; in the middle 

distance, the bronze upstream piezometer casting; in the 


background, the completed reinforced-concrete meter tube, of 
maximum section.) 


Fic. 9. IntTerron oF ReEINFORCED-CONCRETE METER 
Tuse, Looxina DowNsTREAM TOWARD BRONZE 
THROAT CASTING 


Meter in Open Cut, Catskill Aqueduct, New York Water Supply 
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water for the smallest flows. Accordingly, locations were 
sought, near the desirable geographical positions for the 
meters, where the profile of the surface favored minimum 
construction cost for these depressed portions of the 
aqueduct. A study of possible types of construction for 
the meters, including some experiments with reinforced- 
concrete aqueduct sections, led to the decision to con- 
struct the meters of reinforced concrete and introduce 
bronze linings at the throat and upstream piezometer. 
Bronze was selected for these important parts, because it 
seemed to promise a long life without change in area of 
water section from erosion, or roughness of surface from 
corrosion, and the probability of less fouling of surface 
from growths of organisms than would be the case with 
other available materials. There was presented for de- 
sign, then, an aqueduct section of uniformly varying 
diameter, loaded internally and externally. The inter- 
nal load results from a head of water not more than two 
or three times the diameter, giving a pressure at the 
bottom greater than at the top. The external loads pro- 
ducing stresses, including the weight of the masonry, are 
far from uniform. 

Early in the studies looking to the design of this type 
of aqueduct, it was recognized that the stresses in the 
steel would have to be low enough so that concrete and 
steel would act together in tension without cracking of 
the masonry, in order to obtain water-tightness and pro- 
tection for the steel. Besides the loss of water and other 
evils incidental to leakage which obtain in general for 
all types of aqueduct, we have the peculiar objection in 
the type under discussion that leakage past the reinfore- 
ing metal would give rise to corrosion and subsequent 
erosion of the steel. 

When the studies were undertaken, the only reinforced- 
concrete pipes which had been constructed for operation 
under pressure were some put down by the United States 


Reclamation Service. These pipes were reasonably tight ;. 


but a study of the conditions indicated that a consider- 
able turbidity of the water was probably an important 
factor in the leakage results obtained, as it appeared that 
cracks in the concrete were closed by entrained fine silt 
extracted from the water. As the clear, potable water 
which is to flow in the Catskill Aqueduct would not be 
expected to furnish silting materials, tests of aqueduct 
sections under conditions as nearly as possible like those 
of the actual service appeared justified as a precedent to 
the design of these important structures. There are re- 
inforeced-concrete sections of the aqueduct other than 
the Venturi meters. These sections, including the meters, 
aggregate about 16,000 ft. in length, and will be operated 
under heads exceeding in no case 50 ft. on the center of 
the pipe. These reinforced-concrete sections are for the 
most part single-unit links in the aqueduct chain and 
should be as tight, safe and lasting as the standard, plain 
concrete section, which is liberally designed for long, 
continuous service. 

A test section of reinforced-concrete pipe, 11 ft. in 
diameter and 210 ft. long, was constructed on the aque- 
duct line in one of the lesser depressions to become a part 
of the permanent structure if found upon test reason- 
ably satisfactory for the purpose. This test section was 
8 in. thick, reinforced with rings of twisted, square steel 
bars; in part with single rings of 13¢-in. bars, spaced 45 
in., and in part with double rings of 1-in. bars spaced 
44§ in. Concrete was mixed in the proportion of 1 
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volume of cement to 54% volumes of aggregs 
stone with sand and with screenings, and : 


be with 


sand being used. The pipe was tested w! a 


8 
months old. 


The tests of the experimental pipe showed i: 
isfactory up to pressures of about 40 lb. per 
at higher pressures it leaked through joints whi: 
in the concrete. For pressures up to 40 lb. per s 
quantities of water which passed through the wa 
pipes were consistent with the laws of percolatio: 
concrete. The leakage increased rapidly with 
of pressure above 40 Ib. per sq.in., and at abou 
numerous longitudinal cracks formed, some larg: 
to be plainly visible on the outside of the pipe, bu 
observed only on the inside wall when drying. ‘| 
sure cracks differed in behavior from the porosit 
concrete at the lower pressures, in that they « 
tend to silt up. On the contrary, the pressur 
seemed to enlarge with repeated applications of +! 
sure. 

These tests supplied knowledge of quantitative \ aly 
for determining the control of stresses in the materials 
necessary for a reasonable measure of water-tigh tues, 
An analysis of the results, supported to some extent jy 
experience with similar pipes constructed by the Recla- 
mation Service, led to the adoption of 200 lb. per su. in. 
for maximum working tensile strength in concrete, con- 
crete and steel acting together, and 6000 Ib. per sq.in. 
for maximum working tensile stress in steel when th: 
concrete takes no tension, as at an accidental joint. See- 
tions were investigated for controlling load conditions 
with reference to both of the criteria, but it was discoy- 
ered that, in general, the design for steel to take all of the 
stress met also the condition imposed as to stresses in 
concrete and steel when acting together. 

Study of the test sections, interpreted with respect ti 
other observations on behavior of concrete showed, among 
other things, the particular importance in these struc- 
tures of keeping concrete thoroughly wet until set. If 
the concrete is allowed to set dry, shrinkage is likely to 
produce initial tensile stress in it, with a corresponding 
compression in the steel, which acting together with tly 
load stresses may break the concrete. Even with the best 
of management, the initial stress in the materials, due 
to shrinkage of the concrete, is an uncertain factor whicl 
must in the design be recognized in determining the 
quantity and distribution of materials. 

It is highly desirable to cast the concrete of structures 
designed to hold water against a smooth metal form, be- 
cause the surface skin which is thus formed is highly 1 
sistant to the passage of water. Some laboratory tests 
made in connection with this and other work indicate: 
the value of the two surface skins on 1 to 714 concrete 
in resisting the passage of water to be equal to many fet 
of concrete. The relative value of the surface skin would 
undoubtedly be less with a concrete richer in cement, 
but, nevertheless, the conclusion is warranted that tl 
tightness of a concrete pipe depends in large measur 
upon the continuity of the surface skins, particularly the 
interior one. Screenings were found not as satisfactory 
as natural sand in producing a uniformly dense con- 
crete with a good surface skin. 

Brief study of the conditions made it clear that two 
rings of steel would be advisable to care for such vary- 
ing internal stresses as would be produced by normal 
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loading, and because the sections would have a greater 
stability range for accidental or abnormal loadings than 
would a section with a single bar on the tension side 
as det -mined for some particular loading. ‘Il he section 
preset | for analysis of stresses was essentially a ma- 
gonty ring with transverse steel bars embedded near 
the inuer and outer surfaces (see cross-sections, Fig. 1). 
The steel is everywhere covered by a nominal thickness 
of not less than 4 in. of concrete. This concrete cover, 
which may appear excessive when compared with good 
reinforced-conerete design for some conditions, is believed 
to be justified in these water-carrying structures, in 
order that there may be a sufficiently ample concrete pro- 
tection for the steel after reasonable allowance for un- 
avoidable inaccuracies in placing. The shape of ma- 
conry section and relation between concrete and_ steel 
areas for least cost of the structures had to be determined 
by comparison of trial sections. In each case, several 
possible loadings had to be independently investigated 
to discover the critical condition. The design of these 
preliminary sections, was, of course, perfected only to 
the extent necessary for the purpose. 

The method adopted for stress determination was 
largely a graphical one. Force lines, the resultant of in- 
ternal and external loadings, including the weight of the 
masonry, Were drawn in the usual way on the sections; 
that one of these force lines which fixes the position of 
the center of internal stress in the materials being deter- 
mined by applying the “least work” criterion, in accord- 
ance with the theorem of Castigliana. This theorem, as 
here applied, recognizes that the distribution of internal 
stresses in a stable, elastic rib supporting external forces 
will be such that the aggregate work performed by the 
internal forces, or stresses, is a Minimum. In these sec- 
tions, the internal forces were in all cases so nearly sym- 
metrical about the vertical axis that the direction of the 
resultant at middle of crown and invert could be taken 
as horizontal in direction. The position of the true line 
had to be sought by the laborious “cut and try” process, 
but experience soon gave such adeptness that a line could 
generally be determined nearly enough for practical pur- 
poses in three or four trials. 


REGISTERING APPARATUS 


The registering, indicating and recording machines 
for these meters are equal to the highest development of 
this apparatus. A large indicating dial shows the rate 
in gallons per day. This will be particularly useful in 
regulating flows in the aqueduct to the desired quantity. 
The counter dial will show total gallons which have 
passed the meter. This feature is similar to the dial 
of an ordinary water meter. The recorder dial holds a 
paper chart which gives a continuous autographie record 
of rate of flow, useful as a permanent record of intended 
or accidental fluctuation in flow, and may serve as a ree- 
ord independent of the counter of the total gallons which 
have passed the meter. Bronze, aluminum and other 
noncorrosive metals are used largely in this apparatus, 
and it is otherwise designed by the manufacturers for 
reliable and continuous service. 


CONSTRUCTION OF VENTURI METERS IN OpeEeN-CuT 
AQueEDUCT 


As the three meters in open-cut aqueduct are practic- 
ally identical in design, and the methods of construction 
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are much alike, the construction of the Kensico mete: 
located just below Kensico Reservoir, will be described 
as typical of all. The first attack was the building of a 
short piece of double-barrel culvert long enough to sup- 
port the meter over it and provide permanent control 
for the flow of the stream during construction. This 
work was done in the fall of 1911, as was also the as- 
sembling of the throat castings, and the building of the 
walls of the register chamber supporting them. The 
construction of the rest of the meter, and its approaches, 
spread over the entire working season of 1912. Fig. 1 
shows the details of the meter and recording chamber 
and Figs. 2 to 9 are views of the meter during construc- 
tion. 

An interesting feature of the earlier construction, the 
support of the heavy bronze throat castings while erect- 
ing forms, placing steel and depositing concrete, is shown 
in the views, Figs. 2 and 3. The longitudinal timbers 
of this support are carried on crib work entirely outside 
the limits of the concrete cast to be made for the sup- 
port of the throat castings and for forming the side- 
walls of the register chamber. The throat castings were 
assembled and braced with care before the forms for 
the adjacent section of the meter tube and for the side- 
walls of the chamber were built. Just before the plae- 
ing of the concrete, slight defects in alignment and ele- 
vation were corrected and additional bracing placed. 
After the .concrete forms were removed, the castings 
were found to be very close to the desired position. 

While setting the throat castings, it was discovered that 
the two sections when assembled did not match as to in- 
terior shape by as much as 44 in. Inquiry developed that 
there had been no such defect in these castings before 
shipping from the foundry. Careful measurements of 
the sections indicated that both of them had been slightly 
distorted, due probably to handling in transit. Ordinary 
jack screws were applied to the short diameters, and by 
careful manipulation, the two castings were brought to 
practically perfect circles, and made to fit so closely that 
the joint between them was barely evident to the touch. 

To prevent foreign materials from entering the piezo- 
meter chambers, and to preserve the sharp edges of the 
piezometer holes from injury, a stout wood protection 
was built over them and preserved during the construc- 
tion period. 

Throughout the meter proper and the approaches 
thereto, the work was built in sections of approximately 
15-ft. length, measured on the center line of the waterway 
and, with the exception of the cradle portion, the 
concrete (Fig. 4) was cast monolithically. This necessi- 
tated support of the inside forms which was accomplished 
by constructing support blocks (Fig. 1) of conerete ahead 
of the placing of the forms for each section. The sup- 
port blocks were made with offsets on their ends and sides 
to form waterstops and to insure greater stability through 
spreading of the base. There were four support blocks 
built under each section, spaced 3.75 ft. apart and so 
placed as to leave equal lengths of form projecting at 
each end. 

Before placing the order for the steel rods, stations 
on the center line were established for each rod and the 
required lengths of rods computed. In the subsequent 
placing of the steel the stations previously established 
for each rod were adhered to and every effort made to 
place and hold the rods in their proper positions. 
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The inner rods being circular in shape, were bent sat- 
isfactorily by wrapping them about a wooden cone. This 
was done by a gang of men inserting one end of the rod 
to be bent under a clamp at the proper point on the cone, 
then, holding the rods in the hands, the men walked 
around the cone keeping the rod in such a position that 
it traced a true circle on it. In order to make a good 
lap, with proper curvature of the rod, it was necessary, 
after bending from one end, to insert the other end and 
bend for a short distance as before. It was found by 
trial that, with the quality of steel used, a circle of about 
two-thirds the required diameter of the bent rod would 
allow for the spring in the steel and give the desired cur- 
vature. A similar form was tried for the outer rods, but 
for the required shape this method was found not to be 
feasible. After receiving a rough preliminary bend, the 
outer rods were laid on a platform and bent with a rail 
bender to a line inscribed thereon. 

Wooden forms were used throughout. The inside forms 
were built with center ribs 4 in. thick, made by nailing 
together segments sawed from 2-in. plank. These were 
braced horizontally and vertically with 4x6-in. timbers. 
For the truncated-cone portions (Figs. 3 and 5) the sta- 
tion and proper diameter for each center were established 
in advance and all the centers made up. As the work 
progressed, the centers for each section were erected in 
their proper relative positions on a platform and 2-in. 
lagging beveled on each side to aid in forming a smooth 
curve, nailed to them, the outside surface calked and 
planed, and the form oiled and swung into position with 
a derrick. Each set of lagging was used a number of 
times on successive casts. 

For the 17-ft. diameter sections, the inside forms 
were made with centers similarly constructed but built 
in two halves and erected with longitudinal key timbers 
strutted into place so that in order to draw the forms 
it was only necessary to knock out these struts and remove 
the form in two pieces. 

The outside forms and bulkheads were built in place 
for each cast and were made up of 2-in. ribs and lagging 
with 10x10-in. wales at the bottom and at the horizontal 
diameter. Spaces were left in the outside form to permit 
spading from the outside—one opening being at the bot- 
tom, another just above the horizontal diameter and a 
third at the top. The first two mentioned were filled 
with lagging as fast as the concrete reached their eleva- 
tions. Openings were also left in the bulkheads to en- 
able men to get within the forms. Inside and outside 
forms were tied together with wires, which were cut back 
from the face of the concrete after removing the forms 
and the hole stopped with mortar. No interior coun- 
terweighting of forms was found to be necessary. 

It was found to be advantageous to drill 1-in. holes 
between each rib through the inside forms. These holes 
were used as telltales to establish the fact during the 
progress of the work that concrete was filling the entire 
space under the form. 

All concrete used was mixed in Ransome mixers at a 
plant 1200 ft. away, and conveyed thence in bottom dump 
buckets on flat-cars to the work and there rehandled by 
means of a small guy derrick. The mixture used was 1 
to 8 for mass concrete and 1 to 6 for reinforced work. 

In depositing the concrete, it was found here, as on 
other similar work, that there was a distinct advantage in 
having a platform built over the top of the form to dump 





upon. The platform as used on the meter 
hip in the center and removable side boards. 
of platform made possible the absolute con; 
amount of concrete being placed at any one 
the rods and top of the form clean and by kee) 
on one side at a time made it possible to work \ 
inside the cast on the opposite side. This 
important feature as it was practically imposs 
vail upon the men to stay inside the cast 
carelessness, concrete was likely to be dumped 
and their presence there was absolutely essentia 
work. 

After the excavation and construction of ¢! 
and support blocks, the form was swung into pla 
support blocks by the derrick. Then the requis 
ber of inside and outside rods were threaded 
inside form and distributed between the support | 
proper proportion by lifting the end of the insi: 
and passing the rods between it and the support 
When the rods were all distributed, they were sec 
proper positions by bolted wood clamps. Three 
clamps were placed on each rod—one at the top and 
on each side. The rods were then wired to the 14-) 
tie-rods and the clamp left on all the rods at the 
but only upon every third rod at the sides. 

At the commencement of concreting, the side boards 
on the dumping platform on the top of the forms were 
removed on one side and a number of batches dumped. 
Boards were then removed on the opposite side and the 
first boards replaced and the same number of batches 
dumped. In the meantime, the men on the first side 
crawled inside the form and spaded thoroughly the con- 
crete placed. This process was continued throughout the 
cast until the space between the inside and outside form 
became no narrow that it was advantageous to dump a 
bucket on the center of the form and allow it to spread 
equally on each side. Owing to the close spacing of the 
rods, 74% in. ce. to ¢., and the numerous support blocks, 
the portion of the cast below the invert was most diffi- 
cult. It was found that there was a tendency toward 
separation of the stones and the mortar in the early 
stages of the work, the stones falling on the outside of 
the cradle and mortar flowing around the form toward 
the center. To correct this, sloping boards were intro- 
duced just above the top of the cradle and just outside 
the outside rods. The falling concrete struck these 
boards and was shot effectively under the inside form. 
In spading the lower portion of the work it was found 
that a round-pointed bar was the most effective tool to 
use in dislodging the dams of stones that would form 
under the rods and about the support blocks. This would 
dislodge the stones without becoming entangled itself, 
as flattened rods or spades did. As the concrete ap- 
proached the invert elevation, the holes on the inside of 
the form were carefully watched and as fast as rich con- 
crete appeared they were plugged. In numerous cases, 
extraordinary efforts were necessary in the vicinity of a 
hole in order to produce a satisfactory result. 

Throughout this work, three things were recognized as 
of particular importance: careful bending and placing of 
steel, thorough mixing of concrete and efficient working 
and spading within the forms—care being taken not to 
allow more concrete dumped in any one place than could 
be properly worked. Until the concrete reached the 
height of the horizontal diameter on each side, it was 
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found important for best results to have two inspectors on 
ou i ; 
the work, one on each side. Bet a 

The Board of Water Supply which is building the 
.)) works consists of three commissioners: Charles 


poset resident, Charles N. Chadwick and John F. 
Galvin. J. Waldo Smith is chief engineer. Designs and 
specifications for the meters were prepared by Head- 
quarters Department of the Engineering Bureau, of 
hich Alfred D. Flinn is department engineer. The 
meters have been, or are being, constructed under the 
supervision of the several field departments by contrac- 


‘ors for portions of the aqueduct, and other structures 
‘» some of the contracts for which one, or more, of the 
meters are included. 
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Broken Water Mains Flood 
Sub-Surface District, 
New York City 


Two water mains—a 12-in. and a 6-in.—on 33rd St., 
just west of Fifth Ave., New York City, broke at 4 a.m., 
on Apr. 13, flooding the two Long Island R.R. tubes, 
which are under 33rd St. near this point, the subcellar 
of the Waldorf-Astoria Hotel, the elevator pits of the 
Cambridge Building, and the cellar of the Security Bank. 





Street DAMAGE BY Broken WatER MAINS 


The accident was reported to the W. 30th St. Police 
Station at 4:10 a.m., and complaint was received by the 
repair station of the Water Department at 4:45. An 
emergency force cut off the water and removed the dam- 
aged pipes. The water supply of the vicinity was not 
interrupted. 

The water in the railroad tunnels, which is reported to 
have reached a maximum depth of 21% ft., was pumped 
out as soon as the broken mains were cut out. Traffic 
through these tubes is lightest at this hour and was but 
little interrupted. 

The hole in the street, shown in the cut, is about 
10x40 ft. by 15 ft. deep. The paving on 33rd St. is as- 
phalt. 


me 


A Grain-Elevator Explosion at 
Galveston, Texas 


An explosion seriously damaged a large grain elevator 
at Galveston, Tex., on the morning of Mar. 30. The ex- 
plosion was followed by a burst of flames, but the fire 
was controlled by the automatic sprinkler system. 

The main damage occurred on the bin floor directly 
under the roof, as shown in the cut. About 300 ft. of the 
exterior walls were ripped out, and 200 ft. more bulged 
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out on each side of the break. These walis were con- 
structed of 2x6-in. studding, spaced 20 in. on centers, and 
covered with 1-in. sheathing, to which heavy corrugated- 
iron sheeting was nailed, 

According to those present, there was first a muffled 
roar, accompanied by a flash as the upper part of the 
building appeared to bulge out in a cloud of blac’s smoke 
or dust mingled with sheets of flame. This was followed 
immediately by a deluge of water. The sprinkler system 
acted instantaneously, quenching the fire. 

There are many exposed lighting wires throughout the 
structure, but investigation shows them to be in good 
condition. 





SHOWING THE LOCATION AND EXTENT OF THE GRAIN- 
ELEVATOR EXPLOSION at GALVESTON 


The elevator was built in 1903 at a cost of about $350,- 
000, and at the time of the explosion contained 80,000 
bu. of grain, of which about 10% was damaged. The dam- 
age to the building amounts to about $3000. No machinery 
was injured, nor was anyone hurt. 


Sewer Stoppages by Tree Roots at Brazil, Ind. have 
caused much trouble for the past eight years. In nearly 
every case of stoppage thus far remedied, we are informed 
by Fred C. Wilson, City Engineer, it has been necessary to 
take out the sewer pipe to remove the roots. To obviate 
further difficulty of this sort the City Council has passed an 
ordinance prohibiting the planting of North Carolina and sil- 
ver poplars, the kinds of trees giving the most trouble, with- 
in 100 ft. of any storm or sanitary sewer. We understand 
that cottonwood trees are also included in the ordinance 
The ordinance also requires the cutting down of such trees 
as exist within the same distance. Very little difficulty is 
experienced in the enforcement of this ordinance after the 
property owners realize the damaging effect of the tree roots 
in the sewers and in wells also. 


ovveen a a? 
























































































864 


A Derailment in the Electric 
Zone of the New York, 
New Haven @ Hart- 
ford R.R. 


The first serious derailment in the electric zone of 
the New York, New Haven & Hartford R.R. occurred 
Sunday, Apr. 12, about a mile east of Harrison, N, Y., or 
about 25 miles from New York City. There were no 
casualties, no passenger was injured beyond a few bruises, 
‘and even the motorman of the double locomotive escaped 
without further injury than cuts and bruises. 


ENG News 


(Courtesy of N. Y,. “World.”) 


DenatLep Exveerric Thain, \. Y., N. AL & A. R.R. Near Harrison, N. Y.; Suowina Wreckep 
CATENARY ‘TROLLEY SYSTEM 


The train, known as the Green Mountain express, was 
traveling eastward at a speed of approximately 50 miles 
per hour, It was drawn by two electric locomotives (de- 
scribed in ENGinrerinac News, of Dee. 31, 1908, and 
previous issues) and was composed of two all-steel mail 
cars, a wood combination baggage and smoking car, 
three wooden day coaches and two wooden Pullman cars. 

Soon after passing a long curve (about 2°) to the 
right, about 9 a.m., the motorman became aware that the 
leading locomotive was derailed, and before the train 
could be brought to stop both locomotives and the first 
four ears had left the rails. 

The derailment occurred on the outer of the two east- 
bound tracks, and two of the steel towers from which the 
catenary trolley wires are suspended were wrecked. The 
first tower was knocked off its concrete base but appar- 
ently did not entirely collapse. The locomotives hit the 
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next tower squarely and entirely demolished 
the feed wires which were carried on crossarn 
and automatically cutting off the current 
the power house at Cos Cob, Conn. 
wrecked tower, and the overhead bridge 
catenary trolley wires suspended by a wre 
are shown in the accompanying view. 

The cause of the derailment is not known a} 
ing, but it is supposed to have been due to tl 
of a flange or the dropping of some part of 
From the manner in which th 
cut up it is apparent that the wheels of the p 


locomotive. 








for a considerable distar 
hefore the motorman realized that anything was wrong 
The accident tied up all electric traffic over the divi 
for six hours, or until 3 p.m.; but the damage to 
catenary trolley system was not so serious as might 
been anticipated from the character of the derailme 
Con-iderable difficulty was experienced, however, in set 
ting the derailed locomotives and cars on the track, ¢ 
to complications in working the wrecking cranes unde! 
the network of wires, especially after the power wires 0! 
the side had been restrung ond the danger of accident 
contact with them made the wrecking work hazardous. 
The section of the railway where this accident oceurr'! 
is operated by simple-phase electric power transmit! 
The trolley line is of the “double cat: 
(For description, see ENGIN! 


of locomotive were derailed 


at 11,000 volts, 
° ” 

ary suspension” form. 
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The Detroit Gas “Explosion” 
of April 6 


Newspaper reports of April 7 gave prominence to a 
vas-tank explosion in the story and a half brick 


go call ; ; ; ; 
warehouse of the Detroit Blaugas Co., which, it was re- 
ported, severely burned two men, slightly injured three 


more and endangered a considerable portion of the busi- 
ness district. 

A correction of these somewhat exaggerated reports has 
hoon received from G, J. White, Gas Inspector of the 
Department of Puble Works. It appears that a careless 
workman carrying an open lantern entered the storage 
room, Where about a hundred gas-filled tanks were stored. 
A leaky valve on one of the tanks had allowed an explos- 
ive mixture to accumulate in the room. The explosion 
set fire to the building and the heat from the fire ex- 
nanded the gas in the tanks until they were under suf- 
ficient pressure to allow the relief valves to open, when 
the gas stored in the tanks added fuel to the flames. 
These tanks are filled to 1500 Ib, pressure and the safety 
valves are set to open at 2200 lb. None of the tanks ex- 
ploded, but, of course, the gas all escaped and made 
a serious fire in the heart of the business district. 

Blau gas, it will be recalled, is a petroleum gas, com- 
pressed to liquid state and confined in tanks for the sup- 
ply of isolated lighting and heating equipment. This ac- 
cident shows the danger of carelessly handling this com- 
pressed gas; however, it should also be a noteworthy il- 
lustration to the popular mind of the fact that a gas 
fire, in the absence of a supply of explosive mixture with 
air, does not necessitate disastrous explosion. 


Developments in the Philadel- 
phia Rapid-Transit (Subway) 
Situation 


At a meeting of the Committee on Rapid Transit of 
the Philadelphia City Councils, Mar, 25, 1914, the Phila- 
delphia Rapid Transit Co. submitted a proposal for the 
operation of the projected new lines. At the same meet- 
ing, the Director of the City Transit Department, A. M. 
Tavlor, presented a tentative counter proposal. 

The company proposed to build and equip an extension 
of the present Market St. elevated-subway road to Frank- 
ford (northeast of the city) at a cost of $8,912,000 and 
to secure control of a tunnel under the Delaware River 
to Camden, N. J. (costing $6,000,000 in 5% bonds) ; 
the City would build and equip the Chestnut St. (east- 
west) subway and the Darby elevated extension (south- 
west of it) at a cost of $14,855,000; the City would also 
build and equip the Broad St. (north-south) subway at a 
cost of $42,075,000. The company proposed to operate 
these City-owned lines, deducting from net earnings a 
preferential payment for the decrease in the company’s 
net income below that of the year prior to the operation 
of the City-owned lines, and also deducting interest and 
sinking-fund allowances (cumulative) on the city invest- 
ment, dividing the balance of net earnings between city 
and company. 

The company also proposed to discontinue 3c, exchange 
tickets and, outside a central delivery, would give uni- 
versal free transfers between rapid-transit and surface 


ENGINEERING 


NEWS 


865 
lines. The company asked for compensation for loss in 
from 8c. exchange tickets ($794,000) that its 
1907 contract with the city be amended by (1) a seven 
year extension, (2) waiver of annual payments in lieu 
of paving repair and license fees (some $500,000 and of 


revenue 


taxes on dividends of subsidiary companies (about $116,- 
100) and (3) suspension of present sinking-fund pay 
ments ($120,000) for ten years and thereafter graded to 
‘\tinguish par value of company’s stock in 40 years. 

The Transit Commissioner’s counter proposal provided 
that the company build and equip the Frankford elevated 
extension, at an expense of $8,912,000, and furnish the 
equipment for the Broad St. subway, the Chestnut St 
subway and the Darby elevated extension at $9,834,000, 
besides securing lease of the tube to Camden. The City 
would build, but not equip, the Broad St. and Chestnut 
St.-Darby lines at an expense of $34,682,000 and $12,810,- 
100, respectively. The company would operate the City- 
built lines, deducting from annual net earnings (1) 6% 
cumulative interest on the City’s investment, (2) a pref- 
erential payment, to the company for the first five years’ 
operation of each City-built line, equal to the net de- 
crease in the net income of the company derived from 
surface and rapid-transit lines below that for the year 
ending June 30, 1914, and due to diversion of traffic due 
to City-built lines—such preferential amounting to no 
more than $500,000 in anv one year; (3) interest and 
sinking-fund allowances (cumulative) on the City’s in- 
vestment. The surplus net earnings left would be divided 
in proportion to the relative investment of City and 
company. 

The Commissioner further proposed free transfers be- 
tween all surface lines and new rapid-transit lines. The 
company would run the Frankford-Chesnut-Darby lines 
as a through system dividing the fare of transfer passen- 
gers with surface lines 3c. to 2c., respectively. Additions 
and extensions of the rapid-transit lines would be oper- 
ated on the same basis. The Commissioner would extend 
the 1907 contract for 7 years, making the division of 
earnings for the last seven years all over 6% on par value 
of company stock. 

The Commissioner claims that the department scheme 
reasonably protects the company against loss of present 
net earnings due to the operation of new city lines, while 
permitting but not insuring large increases in gross and 
net revenue, and provides the City a fair basis for con- 
structing high-speed lines with power to develop such fa- 
cilities as may be needed. He claims that the compensa- 
tion for loss of exchange-tickets sought by the company 
would amount to from $623,000 to $1,029,000 per year 
for 50 years, while the exchange tickets themselves con- 
stitute an illegal, unjust and discriminatory charge that 
may be set aside by the Public Service Commission. 


* 


Municipal Coal Yards in Maine may be legally established 
for the purpose of selling coal and other fuel at cost, ac- 
cording to a decision of the State Supreme Court handed 
down on April 6. In passing upon the validity of the legis- 
lative act authorizing municipalities to sell coal, the court 
said: 

It _ is sufficient to say that we see in this act of the 
Legislature a sign neither of paternalism nor of socialism. 
We do not reqere it asa Speewese from previous legislation, 
but in line with it, although perhaps one step further. The 
direction, however, is the same, and the advance is caused by 
the Cpenogment of a new want which has called for a new 
exercise of legislative power, not an exercise of new leg- 
islative power, and such an advance is both legitimate and 
commendable. 
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Notes from Engineering 
Schools 
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Kansas Strate AGricuLturaAL CoLLeceE—The Board 
of Administration has established a highway engineering 
course to begin next year. The course is offered as an 
option for students in civil engineering. The college 
year is divided into three terms. Five hours of strictly 
highway work will be given in the second term of the 
sophomore year, besides ten hours in the first term, four 
hours in the second term, and ten hours in the third term 
of the senior year. 

W. S. Gearhart, State Engineer, has been appointed 
Professor of Highway Engineering in charge. Most of 
the instruction will be given by L. E. Conrad, Professor 
of Civil Engineering, though some of the practical sub- 
jects will be handled by Mr. Gearhart and his assistants. 

The Board also established a ten weeks’ short course in 
highway engineering for county engineers and surveyors, 
to be given during December, January and February. 


Onio Srare Universiry—A short course in indus- 
trial arts has been planned for persons working in manu- 
facturing lines, who have not been able to take technical 
studies in a regular engineering course. It gives a chance 
to get fundamental technical knowledge and training 
under good, practical instructors. It is intended to put 
men in line for better positions and more responsibilities. 

The course will start in September and close in June. 
Candidates for admission must be (1) age of 21 years 
and ability to read, write and compute, or (2) age of less 
than 21 years and two years of practical shop experience. 


University oF Wisconstn—The engineering courses 
of study have recently been modified. (1) A reduction 
has been made in the amount of work required, especially 
in the first two years. (2) An increase has been made 
in the number of elective hours in the later years of some 
courses, (3) Students, who have had three or four years 
of foreign language study, may omit that subject from 
their courses. In that case, english prose style is substi- 
tuted in the Freshman year; students studying a foreign 
language in that year take this English work in their 
third year while the others take advanced work in their 
own or allied fields for the third and fourth years. Those 
having to study foreign language in their course thus lose 
one year of advanced work in some technical subject. The 
“shortened hours” of the first two years show 18 to 20 
“credit” hours equivalent to some 24 hours actual time 
on account of double laboratory hours, ete. 
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A Broken Water Main Flooded the LaSalle St. Tunnel in 
Chicago, Ill, on Apr. 7, to a depth of 8 ft. A 36-in. water 
main was known to be leaking end when the street was 
opened to repair the pipe, it burst. The water-department 
wagon sank through the street and water rushed through a 
hole into the tunnel and also entered the tunnel through the 
northern portsxl. Two street cars in the tunnel met the enter- 
ing water and were compelled to turn back to the southern 
portal. The valve war closed as soon as possible and catch 
basins to the sewer were opened and the water pumped from 
the tunnel. 
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A Flood Wrecked a Flour Mill at Osage, Min, 


The mill was valued at $15,000. The Straight Pty. 
quite serious, damaging bridges, fences anq hj —— 
A Steam Shovel Struck a Missed Hole, at th. - 
government canal works near Big Eddy, Ore., o; ar aes 
ing the death of the steam-shovel operator an n 08 


and injuring about 20 others. According to pr: 
the accident followed a series of protests, on: 
of a signed petition, from the workmen, con 
missed holes were frequent, due to the cere; 
drill bosses. 


An Explosion Damaged the Factory of the F. 
izing Co., in Brooklyn, N. Y., on Apr. 9. Accor 
reports a large pot containing 4 preparation 
rubber exploded, wrecking the second floor of + 
but injuring no one. 


A Sidewalk Grating Collapsed in uptown N 
Apr. 10, injuring five persons who fell a distance 
grating was in front of a store whose windows oad 
page of news pictures which attracted too great ae 
the grating to support. a 


Scoured Piers Cause a Wood Trestle to Sag—}\i; t 
Nanticoke, Penn., on Mar. 30, undermined the fou 
two bents of the long Pennsylvania R.R. trestle betwoon Nay 
ticoke and West Nanticoke, causing one sile of 
to sag 5 ft. below the other side, Railroad traftic w 
but vehicles and pedestrians were allowed to use the bridg, 


Sewer Gas Killed Three Workmen who had 
sewer in New Bedford, Mass., on Apr. 10, to brea} 
bulkhead. 


A Wreck Remarkable for Its Small Casualty List occurred 
on the New York, New Haven & Hartford R.R., at Claytoy 
Conn., on Apr. 11, The locomotive and three cars turned ove; 
on their sides; the fourth car was derailed but remained up 
right. Not one of the 140 passengers was badly injured: th: 


fireman was killed. The train formed a part of the half-hoy 
service between New Britain and Hartford, Conn. 


A Model of the Baltimore Sewage-Treatment Works ho< 
been prepared by Calvin W. Hendrick, Chief Engineer of the 
Baltimore Sewerage Commission, for and at the expense of 
the U. S. Government, and is now on exhibition in the Arm; 
Department at Washington, D. C. 


Alleged Damages from Trade Wastes discharged into the 
Passaic River by the United Piece Dye Works, of Lodi, the 
Hammerschlag Manufacturing Co. and the New Jersey 
Worsted Spinning Co., of Garfield, are the basis of damage 
claims to the extent of $600,000 asked by the Passaic Invest- 
ment Co. and Jos. T. Bunting, of Passaic, in a suit recently 
brought in New Jersey. 


A Locomotive Speed Signal is being introduced on th 
Baltimore & Ohio R.R., which road uses speed recorders on 
many of its locomotives in through and local seryice. With 
the new attachment a gong is sounded and a flashing light 
displayed in the cab when the engine speed exceeds the pre. 
scribed limit. The apparatus is the invention of Charles Fd- 
monds, a mechanic in the railway company’s shops. 


The Relation of Stream Obstruction to Floods is to be 
studied in the Mechanical Engineering Laboratory of the 
Ohio State University. A pump with a capacity of 14,000 gal. 
per min, will deliver water “through a long flume in which 
obstructions are arranged so as to produce as far as possible 
flood conditions of flow.” 


Cotton Warehouses and River Terminals at New Orleans 
are to be built by the Board of Port Commissioners with th 
proceeds of a $3,000,000 bond issue which has just been taken 
by New York bankers. The project comprises the war 
houses, wharves and terminal railway involved in the com- 
plete development of a cotton-handling plant which will be 
the largest of its kind. Ford, Bacon & Davis, Engineers, ha\ 
been retained as designing and Constructing Engineers. 


The Irrigation Conference at Denver, attended by Gov- 
ernors of Western States, Federal oflicials representing the 
Interior Department, and others interested in irrigation mat- 
ters, adupted the following resolution on April 10: 

“Resolved that this conference indorses the Newlands 
Broussard River Regulation and Flood Prevention Bill and 
urges all Senators and Representatives from the West in the 
Congress of the United States to solidly support said bill and 
to unitedly declare their support therefor without delay.” 


An Order to Install a Water-Filtration System at Sedalia, 
Mo., has been issued against the City Water Co., of Sedalia, 
by the Public Service Commission of Missouri, under date of 
Feb. 24, 1914. The company is given only until July 1, 1914, 
to have the plant completed and in operation, and this not- 
withstanding the fact that plans and specifications for the 
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t must be submitted in detail to the Commission 


ee e its approval. The company is also directed to 
coniate 1 having continuous bacteriological tests of both 
ei st iltered water.” TT. M. Bradbury is Secretary of the 
Missou! Public Service Commission with offices at Jefferson 
city, 3 


The “iami Conservancy District Project for flood preven- 
Dayton, Ohio, and vicinity, we are informed by the 


ine engineering Co., is still in suspense. On Apr. 16 the 
Conservancy Court will hold an informal conference and will 
then, it is expected, set a date on which they will reconvene 
to render their decision on the constitutional questions which 
have been raised as to the formation of the proposed district 


Whatever the decision then given it is probable that an appeal 
will be taken to the higher courts. 


Paving-Brick Manufacture By Convicts in New York State 
_In accordance with the request of Governor Glynn in his 
special message to the legislature, Mar. 23, reprinted in our 
issue of Apr. 2, p. 752, a law has been enacted appropriating 
$75,000 for a paving-brick manufacturing plant at the Elmira 
state reformatory. Samples of Chemung shale, deposits of 
which are abundant near Elmira, have been sent to various 
prick-making concerns for tests. The State Highway Com- 
missioner, John N. Carlisle, is quoted as saying that he ex- 
pects the plant will be in operation this season. 

Results of Civil Service Examination for Senior Structural 
Engineers, Division of Valuation, Interstate Commerce Com- 
mission, have recently been received from our Washington 
correspondent. The number passing the two grades are given 
below: 


—_Grade 1———_,_ -——-—_ Grade 2 —-—, 
91-100% 81-90% 71-80% 91-100% 81-90% 71-80% 





istrict 1 7 15 7 1 12 13 
ve 2 1° 8 1 —_ 3 1 
3 2 4 1 1 6 4 

4 landi*3 3 — 1 2 

5 2and1*3 —- ooo 4 3 


*Appointed. 


Cabbage Hill Reservoir, Pittsburgh, Penn.— For some 
years the city of Pittsburgh has had the benefit of filtered 
water, but the North Side, formerly the city of Allegheny, has 
been obliged to use raw water from the Allegheny River. 
There is now in the course of construction a new distributing 
reservoir to be known as the Cabbage Hill reservoir, which 
is to have a capacity of 150,000,000 gal. From here filtered 
water will be distributed over the entire North Side. Con- 
crete is extensively used in its construction, and the cost 
will be approximately $1,000,000. To supply the reservoir 
with water from the Brilliant filtration plant, a new high 
duty pumping station has been built at Aspinwall, contain- 
ing a 100,000,000-gal. pump. 


A Municipal Tour in Europe will be conducted during the 
coming summer under the auspices of the Intsitute of Edu- 
eational Travel, 1 Madison Ave., New York City. The party 
will sail from New York City on July 1 and is due in New 
York on its return on Sept. 4. According to a printed an- 
nouncement: 

The itinerary will include Copenhagen, Berlin, Dresden, 
Munich, Ulm, Frankfort, Diisseldorf, Essen, Amsterdam, 
Brussels, Paris, London, Liverpool and many others—cities 
which in city planning, rapid transit, industrial development, 
building regulation, wholesale and retail markets, public 
health, educational methods and the broad policies of munici- 
pal ownership, including land, houses and public utilities, are 


worthy of the fullest study and understanding by American 
citizens and municipal officials. 


Further information regarding the trip and the leaders of 
the party may be obtained from the Institute at the address 
given above. 

A Railway Terminal Commission at Chicago is provided for 
in one of the ordinances passed by the City Council on Mar. 23 
relative to the new union station and other terminal works. 
The commission is to consist of seven members appointed for 
one year by the mayor, but two of these are to be appointed 
on recommendation of (and to be paid by) the Citizens Ter- 
minal Plan Committee and one on recommendation of (and 
paid by) the Chicago Plan Commission. The duties of the 
terminal commission will be to make a comprehensive and 
expert study of the passenger and freight terminal station 
and its problems, with regard to present and future condi- 
tions. It is understood that this will include the questions 
of electrification and smoke abatement. The commission has 
not been appointed as yet. 


Proposed New Municipal Market, Pittsburgh, Penn.—Plans 
have been prepared and tentatively adopted for a market 
house to be built on the site of the present old market. The 
approximate cost of the building will be probably $300,000. 
The first floor will contain approximately 11,000 sq.ft. of space, 
the building having a roadway through the center of the first 
story. On this floor will be stalls for meat and fish markets. 
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On the mezzanine floor are arranged cold-storage rooms for 
the stall holders. The second floor will cover the entire lot, 
22,000 sq.ft., and will contain room for the general market 
Commodious elevators will care for the customers wishing 
to shop in the general market. In addition to the machinery 
for operating the elevators, there will be heating and refrig- 
erating plants. Owing to some opposition, the plans as now 
drawn are temporarily held up. However, the project will 
in the near future be pushed to completion, although the pres 
ent plans may be modified. Messrs. Rutan & Russell, of Pitts- 
burgh, are the architects. 


An Experimental Sewage Treatment Station for Erie, 
Penn., has been demanded by the State Department of Health 
before the final approval by it of plans for sewage treatment 
submitted by the city. An appropriation of $8000 is avail- 
able for the experimental plant, but title for the land for both 
the experimental and permanent plant is disputed by a rail- 
road company. Work on neither plant can proceed until the 
case has been decided by the higher court Erie has a popu- 
lation of about 80,000, and is provided with about 90 miles of 
sewers, almost wholly on the combined plan The average 
daily dry-weather sewage flow is 12,000,000 gal. Intercepting 
Sewers are now being built to take the dry-weather flow 
from all sewer outlets to the site of the proposed treatment 
plant. The plans for the treatment works, prepared several 
years ago, provide for a screen and grit chamber, and a bat- 
tery of six Imhoff tanks working in pairs, with provision fo 
reversed flow and about 40 minutes sedimentation The 
effluent would pass to Lake Erie through a conduit about 7000 
ft. long and be dispersed through a lineal distance of 140 ft.. 
in a depth of water of 26 ft. For the foregoing informa- 
tion we are indebted to B. E. Briggs, City Engineer of Eric 

A Joint Outlet Sewer and Sewage-Treatment Plant for the 
city of Plainfield and the borough of North Plainfield, N. J., 
will probably be put under contract early in June. The sewer 
will have a diameter of 42 in. and the sewage works will 
provide for a population of about 40,000. Plans for these 
works were“prepared by the firm of George W Fuller, New 
York City, in August, 1912. In due season they were approved 
by the New Jersey State Board of Health, which previously 
had declined to approve plans for similar treatment works 
for the individual needs of Plainfield and North Plainfield, re- 
spectively. The State Board of Health also declined to approve 
of a joint plan other than at the site known as the “Darling 
Farm,” situated in Piscataway Township and in what has 
very recently become the Borough of Middlesex. Nearly a 
year was occupied by these communities in authorizing the 
various steps needed to form a “Joint Meeting” under the laws 
of 1910, Chap. 112, whereby the needed works will be built 
jointly. Contracts authorizing the formation of this joint 
meeting were signed on Nov. 4, 1913, and several months have 
been occupied in purchasing about 90 acres of land known 
as the Darling Farm. On Apr. 8, 1914, the firm of George W. 
Fuller was engaged as engineers to supervise the construc- 
tion of the outfall sewer and treatment works. The latter 
comprise two-story settling tanks of the Imhoff type for both 
preliminary and final sedimentation, together with sprinkling 
filters having an aggregate area of 1.75 acres. 

Ten-Inch Bridge Pin Replaced by 13-In. Pin—On Sunday. 
Apr. 12, 1914, a 10-in. pin in the stiffening truss of the Wil- 
liamsburgh Bridge over the East River, New York City, was 
taken out and a 13-in. pin set in its place. The operation was 
in all respects successful. The pin forms the connection be- 
tween the stiffening truss of the 1600-ft. suspended span, and 
the truss of the (not suspended) land span adjoining; it is 
located about 20 ft. landward of the main tower, as the stiffen- 
ing truss cantilevers over by this distance and receives the 
end reaction of the land span on the cantilever end. In the 
recent strengthening of the bridge to prepare for heavy sub- 
way-train traffic, various parts of the land spans (two spans 
on each side) were found weak, among them the connection 
pin in question, a 13-in. pin being required here in place of 
the 10-in., even after reducing the land-span reaction by other 
changes. 

The pin is in the lower chord. To take the load off it, an 
extra cantilever of the stiffening truss was built, with upper 
horizontal tie and inclined struts to the main tower, and with 
a heavy transverse truss seated at its outer end, over the 
roadway. Screw-operated wedges set on this truss engaged 
the trusses of the land span; by operating these wedges, load 
could be taken off the bottom-chord pin, in predetermined 
amounts. When the bottom-chord pin was entirely relieved 
of load, however, it could not be driven out, though only 28 
in. long. Thereupon four 2-in. holes were drilled longitud- 
inally through the pin, the intervening webs broached out to 
collapse the pin. and the halves drawn out. A specially built 
drilling machine (Fawcus Machine Co., Pittsburgh), set upon 
a bracket attached to the truss, then bored out the pin-hole 
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to 13 in., in 
into place. 

During the operation, between removal of old and 
placing of new pin, the four members meeting at the pin were 
held in position by two temvorary gusset connections. 


two cuts. Then the new 13-in. pin was slipped 


i.e., 


Canadian Tariff on Structural Steel Increased—An increase 
of import duty on several iron and steel schedules, to take 
effect immediately, was announced by Finance Minister White 
in his annual budget speech before the Canadian House of 
Commons, on Apr. 6. The change affects all three tariff classi- 
fications: The preferential, charged on imports from Great 
Britain and most of the British colonies; the intermediate, 
applied in the case of treaty countries, e.g., France, Belgium 
and Austria; and the general, under which import duties on 
the United States are levied. 

Heretofore structural steel weighing over 35 Ib. per yd. 
has paid $2 preferential, $2.75 intermediate, and $3 general. 
The increase provides that up to 120 Ib. per yd., structural 
steel shall be taxed $4.25 preferential, $6 intermediate and 
$7 general, whenever the Government is satisfied that steel 
of this character can be made in Canada. Tubing of iron or 
steel up to 4 in. in diameter enters at the same rate as pre- 
viously: 20% preferential; 30% intermediate, and 35% gen- 
eral. Charcoal for smelting will be admitted free; and bitu- 
minous coal, heretofore taxed 58c. per ton, is made the sub- 
ject of a rebate of duty when imported for conversion into 
coke for smelting purposes. 

Owing to competition in building stone from Indiana and 
Ohio, the tariff is increased 10% on stone manufactured (i.e., 
in the way of sawing, planing or dressing). 

Wire rods, heretofore free of duty, will be taxed $2.25 
ton preferential, $3.50 intermediate and general. 


per 


Engineering Work in Chicago During 1914 promises to be 
brisk, and it is expected that there will be a large field for 
the employment of labor. About 170 miles of new road and 
street work under the Board of Local Improvements is under 
special assessment and private contract, and the Water De- 
partment will probably let contracts for one of the new lake 
intake tunnels, while the Building Department anticipates 
greater activity than usual. The Sanitary District has work 
in progress on the improvement of the main drainage canal, 
the construction of the Sag Canal, and the north-shore inter- 
cepting sewers. Railway work comprises extensive track 
elevation, including the following: Baltimore & Ohio R.R. 
and Pennsylvania Lines, from 59th to 69th Sts.; Chicago, Mil- 
waukee & St. Paul Ry.; the Bloomingdale branch from Lamn- 
dale to Ashland Ave., and the suburban line (now used by 
the Northwestern Elevated Ry.) from Wilson to Bryn Mawr 
Aves.; Chicago, Rock Island & Pacific Ry., 73a to 90th St.; 
Illinois Central R.R. south to Kensington; Chicago & West- 
ern Indiana R.R., on 75th St., from Wood to Union St. This 
last named road will also carry out the extension and recon- 
struction of the large freight yard at Clearing, which is in- 
tended to relieve the city tracks and yards of much of the 
through freight handling. Work has been commenced on the 
reconstruction of the Jackson Boulevard Bridge, and is ex- 
pected to be commenced on at least one other bridge over the 
Chicago River. It is possible that before the end of the 
season work will be commenced on the clearing of the sites 
for the new union station and freight terminals. 


U. SS. Government Supervision of Maintenance on the Wash- 
ington, D. C.-Atlanta, Ga., Road—By a codperative agreement 
between the U. S. Office of Public Roads and the American 
Highway Association, the highway from Washington to At- 
lanta has been selected for an object lesson in road mainten- 
ance, as noted briefly in our issue of Apr. 2, p. 759. 


The counties, under this arrangement, are to set aside 
a sum which, in the opinion of the government engineer in 
charge, will be sufficient to properly maintain the road for 


a period of one year. This amount may be either in cash 
or its equivalent in labor, material and equipment. The 
money does not leave the county treasuries, but is appropri- 
ated by the county officials in the same manner as at present. 
The agreement provides, however, that it can be expended 
only under the direction of the government engineer having 
charge of the road passing through that county. 

The Office of Public Roads has assigned three engineers 
to this project, and the American Highway Association will 
furnish them with automobile and transportation expenses, 
They will be employed continuously and will pass over every 
foot of the road once in each week or ten days. The proposi- 
tion has been enthusiastically received, and from present in- 
dications, every county will cojperate in the manner ex- 
plained. The engineers are now in their respective districts 
ready to begin the actual work as soon as the counties have 
formally ratified the agreement. [Contributed by I. S. Penny- 
backer, Executive Assistant, American Highway Association, 
Washington, D. C.] 
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Twenty-Eight imhoff Tanks are to be built 
Baltimore sewage-treatment works as a portior. oe 
sewage works to treat the sewage from the 
half of the city not yet provided for. We arx : 
Calvin W. Hendrick, Chief Engineer of the Balt ae 
age Commission, that when he began planning ae 
struction of the sewerage system of Baltimore t) 
available only $10,000,000, or half of the estimat ¢ 
work. The disposal plant subsequently built an 1 
ation a few years ago was therefore designed to 
the sewage of only half the city. Since then bo; 
voted for works to treat the sewage of the 
the city. (Baltimore now has a population of « 
The 28 Imhoff tanks are expected to take care o! 
of about 112,000. Mr. Hendrick states that th: 
the sewage-treatment works was built “alon; 
recommended by Hering, Gray and Stearns, with s: 
and digesting tanks.” This installation “is givin, 
isfactory results.” But as the Imhoff tank whic! 
into use since the original plant was recommended 
satisfactory results Mr. Hendrick embraced the 
of installing Imhoff tanks alongside the old se: 
and digesting tanks “so that comparisons in const 
efficiency of operation” might be made between th: 
of tanks. Bids for the 28 new Imhoff tanks w: 
been received Apr. 15. 


Free Car Rides Were Given late in March by 
Traction Light & Power Co., for certain of its lin: 
chises were about to expire on these lines and, pen 
settlement, the city and company agreed for 3- re 
“workingmen’s hours.” Later the city announced the ji yoc 
tion of 3-c. flat rates. The company claimed violation «¢ 
previous agreement and announced that passengers ravi 
3-c. fares, except during the “workingmen’s hours,” woulq } 
carried free. It is reported that a large and growi: 
jority of the passengers offer the nickel-fare as usua 
is what the company asked for but could not insist o; 

To place the status of the car service before the co 
the company applied to Judge J. M. Killits, of the U. s 
cuit Court, for an injunction restraining enforcement 
ordinance, Arguments were heard and, in postponing 4 
hearing, Judge Killits made a statement of the law touchi; 
the case, holding (1) that the city had the right to in 
reasonable terms for the use of the streets, but that us 
the streets by the company could not be held an accepta: 
of unreasonable terms; (2) that the company could operat 
without a franchise since its service was a public necessit 
(3) that such operation could continue only at the city's suf- 
ferance; (4) that the company could discontinue operati: 
(5) that the court could hold enforcement of an ordinane 
pending inquiry of the confiscatory effect of its terms 


New Bullding Code for New York City—A new building 
code will be prepared by the Board of Aldermen, New York 
City, under a new plan of procedure. Three revisions of th: 
city’s existing building code were drafted at various times ty 
the last six years, by commissions of experts 
Building Committee of the Board of Aldermen. In each cas 
however, very strong protests were made against parts of 
the revised ordinance, sufficient to prevent the enactment 
the ordinance. In one case the revision was passed by the 
Board, but was vetoed by the mayor. Commercial rivalry of 
materials or methods of construction was involved in most 
eof the protests, e.g. rivalry of tile and concrete floors, et 
The present Bu.‘ding Committee will not make a new revision 
but will confine itself to working on the last previous 
vision, completed by the former Building Committee last fal! 
and reintroduced in January, 1914. Te do this on a technical 
basis !t has, under authorization from the Board, approved by 
Mayor Mitchel, retained Rudolph P. Miller as expert, and M 
Miller has just resigned the office of Superintendent of the 
Bureau of Buildings, Manhattan Borough, to take up the 
work. The plan of procedure is outlined in the following 
statement of the chairman of the Building Committee: 

Mr. Miller’s efforts will be directed toward meeting, as far 
as possible, tne objections and criticisms made against the 
pending measure when it was under discussion last year an‘ 
those that may still be offered. In this work he is to act in 
consultation with the Superintendents of Buildings for th: 
several boroughs. He will also be glad to receive from al! 
interested parties and critics such suggestions as they ma) 
wish to offer. So far as possible the public will be kept in- 
formed of all proposed changes in the draft published in the 
“City Record” of Jan, 15, 1914. 

It is assumed that the draft under consideration, being the 
outcome of the work of several commissions and private com- 
mittees, and following the lines laid down by these bodies 
after discussions at public hearings, represents the kind of 


an ordinance that the architects, builders and real estate in- 
terests feel should be enacted. 


Mr. Miller was a member of several previous boards of ex- 
perts retained by prior aldermanic committees in revising the 
building code. 
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e 7 vveneuseenvuannenasencusneagesennasenonnnsnne Morgan T. Jones Co., Inspecting and Supervising Engineers, 

"ea Chicago, TL, as Secretary and Engineer of Tests. Mr. Hall is 
i, y é » sts Mr. Hall i 
i PERSONALS a graduate in mechanical engineering of the University of 
i Illinois. He recently resigned his position with the Isthmian 
i anne ee eS Canal Commission after over six years’ service. 

mr. Frank Carroll has been appointed Manager of the Mr. E. G. Lane, Assoc. M. Am. Soc. C. E., for the past two 

rly ened office of the Ingersoll-Rand Co., in Juneau, years Assistant Engineer of the operating staff of the Balti- 
new ii , more & Ohio R.R., at Baltimore, Md., has been appointed Dis 
a Guy Hopkins, Acting General Superintcndent of Mor- trict Engineer of Maintenance-of-way of the Baltimore & 

su , © = . : 

ur. isiana & Texas R.R. & S.S. Co., New Orleans, La., Ohio Southwestern R.R.. with headquarters at Cincinnati, 
ee mgr Vice-President Ohio. Mr. Lane was formerly Division Engineer of the Balti- 
has been ; 


Mr. William A. Winburn, Vice-President of the Central 
of Georgia Ry., Savannah, Ga., has been elected President to 
succeed Mr. C. H. Markham, of Chicago, II 

Mr. Thomas H. Pindell, former Superintendent of the Chi- 
cago, Peoria & St. Louis R.R., at Springfield, U1, has been 
appointed Superintendent of the Alton & Southern Ry., at 
East St. Louis, Ti. 

Mr. J. S. MeBride, of Salem, Ill., Assistant Engineer of the 
Chicago & Eastern Illinois R.R., has been promoted to be En- 
gineer in charge of valuation of the same railway with head- 
quarters at Chicago, Ill. 

Mr. H. O. Halsted, Superintendent of the Petoskey division 
of the Pere Marquette R.R., at Grand Rapids, Mich., has been 
appointed assistant to the General Manager, with head- 
quarters at Detroit, Mich. 

Mr. W. A. Townsend, recently Manager of the El Paso, 
Tex., office of the Ingersoll-Rand Co., has been made Man- 
ager of a new Los Angeles, Calif., office. Mr. Townsend is 
succeeded at El Paso by Mr. J. D. Foster. 

Mr. C. A. Burnette, Assoc. M. Am. Soc. C. E., Consulting 
Engineer, of Spokane, Wash., has been appointed Contracting 
Engineer of the Illinois Steel Bridge Co., in Washington, Ore- 
gon, Idaho and part of Montana, with office at Spokane, Wash. 

Mr. Ellis C. Soper, Assoc. M. Am. Soc. C. E., has been ap- 
pointed Resident Engineer of the New Market St. bridge, 
Chattanooga, Tenn., of which Mr. B. H. Davis, Assoc. M. Am. 
Soc. C. E., is Chief Engineer, as noted on p. 813 of issue of 
last week. 

Mr. A. E. Hess, M. Am. Soc. C. E., of Williamsport, Penn., 
has been appointed Assistant Field Engineer, Eastern district, 
Division of Valuation, Interstate Commerce Commission, in 
charge of the field party now engaged in a survey of the Nor- 
folk Southern Ry. 

Mr. D. F. Foust, of Clarksville, Tenn., has been appointed 
Engineer and Superintendent of Construction for the Mont- 
gomery County Road Commissioners. He will have charge 
of road construction for which $100,000 has recently been 
raised by a bond iss.we. 

Mr. C. S. Kirkpatrick, recently Chief Engineer of the Cape 
Girardeau Northern Ry., Cape Girardeau, Mo., has been ap- 
pointed Division Engineer of the St. Louis, Brownsville & 
Mexico Ry., with headquarters at Kingsville, Tex., succeeding 
Mr. EB. S. Heyser, resigned. 

Mr. Walter A. Johnson, of Atlanta, Ga., has been ap- 
pointed Pneumatic Tool Manager of the Pittsburgh branch 
of the Ingersoll-Rand Co. Mr. C. F. Overly, of Pittsburgh, 
Penn., has been appointed to the same position at the Cleve- 
land, Ohio, branch of the company. 

Mr. Sidney Diamant, a graduate of Columbia University, 
class of 1902, has opened an office as Consulting Engineer at 
15 East 40th St.. New York City. Since his graduation Mr. 
Diamant has been engaged in the design and erection of tim- 
ber, steel and reinferced-concrete structures. 

Mr. Walter G. Kirkpatrick, M. Am. Soc. C. E., recently City 
Engineer of Birmingham, Ala., is now Engineer of the North- 
ern division of the Alabama Power Co., at Birmingham. Mr. 
Kirkpatrick went to Birmingham in 1912 from Jackson, Miss., 
where he had been engaged in private practice, specializing 
in municipal work. 


Mr. Rudolph P. Miller, M. Am. Soc. C. E., has resigned as 
Superintendent of Buildings, Borough of Manhattan, New 
York City, in order to assist the Building Committee of the 
Board of Aldermen in a revision of the building code for the 
city. Mr. Miller has previously been a member of several 
advisory commissions on drafting a new building code for 
New York City. 

Mr. P. W. Pinkerton, of the firm of Foster & Pinkerton, 
Civil Engineers, of Montrose, Colo., has been made City Man- 
ager of Montrose by the city council. Mr. Pinkerton has been 


~ 


in contract and enginesring work for several years, serving 
for a time as Deputy City Engineer of Montrose, Chief En- 
gineer of the Grand View Mesa Irrigation Co., and as Chief 
Engineer of the Meyer Bros.’ Construction Co. 


Mr. Quincy A. Hall, formerly Engineer of Tests of the 
Isthmian Canal Commission, has become associated with the 


more & Ohio R.R. at Newcastle, Penn., and later Division En- 
gineer of Maintenance-of-way at Pittsburgh, Penn 

Mr. George C. Scales, former Superintendent for the Bar- 
ber Asphalt Paving Co., New York City, and for the past few 
years engaged in road construction in the South, has 
appointed Senior Highway Office of Public 
Roads, and will have char» of the southern end of the Wash- 
ington-Atlanta experimental road, noted on another page of 
this issue. Mr. Scales attended the Massachusetts Institute of 
Technology from 1885 to 1889 For a time he was in 
neering work in Porto Rico. 


The Central R.R. of New Jersey announces the appoint- 
ments of the following committees to cojperate with the Di- 
vision of Valuation of the Interstate Commerce Comniission 
in the valuation of the company’s property: 

An advisory committee is appointed consisting of Messrs 
W. G. Besler, Vice-President and General Manager; Jackson 
E. Reynolds, General Attorney, and Jos. O. Osgood, M. Am 
Soc. C. E., Chief Engineer. The valuation committee is 
Messrs. Charles Hansel, M. Am. Soc. C. E., Consulting Engt- 
neer, New York City, Consulting Valuation Engineer, Chair- 
man; Carl Tombo, Assoc. M. Am. Soc. C. F., Principal Assist- 
ant Valuation Enginer; E. Y. Allen, Assoc. M. Am. Soc. C. E., 
Assistant Valuation Engineer; Herbert Forsyth, Assistant 
Valuation Engineer; J. H. Moore, Assistant Real Estate and 
Tax Agent; George Holmes, Assistant Counsel; J. A. Taylor, 
Comptroller. 
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Mr. Joseph A. LePrince has resigned as Chief Sanitary In- 
spector of the Panama Canal and sailed for New York City 
Apr. 2. Mr. LePrince was appointed to the Panama Canal 
service in June, 1904. He was charged with the work of 
mosquito extermination, and, during the yellow-fever cam- 
paign in 1905, he served as Acting Health Officer of Panama, 
in addition to performing the duties of Chief Sanitary In- 
srector. He was engaged in mosquito work during his entire 
period of service. Mr. LePrince was born in Leeds, England, 
in 1875, but his parents removed to New York City when he 
was seven years old. He received his earlier education at 
Sach's Collegiate Institute, New York City, and subsequently 
evcered the College of Mines of Columtia University. He was 
graduated in 1898, with the degree of C. E., and in 1899 took 
a post-graduate course, receiving the degree of M. A. During 
the cleaning up of Havana, after Spanish-American War, he 
was Assistant Chief Sanitary Officer of the Department of 
Health. 


Besides the appointments of officers for the operation and 
maintenance of the Panama Canal noted in these columns, 
Mar. 26, p. 707, the following subordinate officers have been 
appointed: 

Lieut. George R. Goethals, Corps of Engineers, U. S. A., 
continues as Assistant Engineer of the Fortification Division; 
Mr. William G. Comber continues as Resident Engineer of the 
Dredging Division; Mr. George M. Wells, M. Am. Soc. C. E., 
continues as Resident Engineer of the Municipal Engineer- 
ing; Mr. Edward Schildhauer, M. Am. Soc. C. E., continues as 
Electrical and Mechanical Engineer of the Division of Erec- 
tion; Mr. Walter F. Beyer continues as Assistant Engineer of 
the Division of Lighthouse Construction; Lieut.-Col. Chas. F 
Mason, U. S. A., is appointed Chief Health Officer, Health De- 
partment; Lieut. Frederick Mears, Assoc. M. Am. Soc. C. E., 
continues as Superintendent and Chief Engineer of the Pan- 
ama R.R. 

The Panama R.R. Co, under the jurisdiction of the 
President of the company, who is the Governor of the Panama 
Canal and head of the Department of Operation and Main- 
tenance, will be operated practically as a division of the 
Department of Operation and Maintenance, but will still re- 
tain its entity as a corporation. 4 


OBITUARY 


3 
Owen Ford, a former consulting engineer and at one time 
in the employ of the city of St. Louis, Mo., died at his home 
in Tacoma, Wash., Apr. 6. J 











&70 ENGINEERING NEWS Vol. 71 


Charles F. Smith, former Superintendent of the Montana 
division of the Oregon Short Line R.R., at Pocatello, Idaho, 
died Mar. 30, at Niagara Falls, N. Y. He had been-on leave 
of absence since last November because of ill health. 


Ralph Galbraith Brown, a former electrical engineer with 
the General Electric Co., Schenectady, N. Y., died recently 
from pneumonia at Nice, France. In recent years he had been 
a hotel proprietor on the north shore of Massachusetts. 


Lemuel H. Davis, a pioneer gas engineer, died at his home 
in Philadelphia, Penn., Apr. 8, aged 91 years. He is said to 
have built the first gas works at Detroit, Mich., and subse- 
quently erected numerous other gas plants throughout the 
country. 


William O'’Herrin, Assistant to the General Manager of the 
Missouri, Kansas & Texas Ry., at Dallas, Tex., died Apr. 2 in 
Chicago, IIL, from injuries received near Sedalia, Mo., in 1908, 
when he fell from a bridge pier while directing the work 
of rescuing passengers from a wrecked train. 


John McNamee, a prominent New York City contractor, 
died at his home in Brooklyn, N. Y., Apr. 7. He was born 
in Brooklyn. N. Y., 72 years ago. For a time he was with the 
city engineering department of Brooklyn. Later he entered 
the contracting business and constructed important public- 
works both in New York City and throughout the East. In 
1903 he was associated with F. L. Cranford under the firm 
name of Cranford & McNamee, which firm constructed parts 
of the first subway in Brooklyn and the Centre St. subway in 
Manhattan. Mr. McNamee retired from active business in 
1909. 
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COMING MEETINGS 


SOUTHERN GAS ASSOCIATION. | ; . 
Apr. 22-24. Sixth annual meeting at Mobile, Ala. Secy., 
E. D. Brewer, 45 Poplar Circle, Atlanta, Ga. 


NATIONAL DRAINAGE CONGRESS. 
Apr. 22-25. Annual meeting at Savannah, Ga. Secy., J. R. 
Gray, Chamber of Commerce, Savannah, Ga. 


IOWA STREET AND INTERURBAN RAILWAY ASSOCIA- 
TION 


Apr. 22-25. Annual meeting at Waterloo, Iowa. Secy., H. E. 
Weeks, Tri-City Ry. & Light Cos., Davenport, Iowa. 


NATIONAL FIRE PROTECTION ASSOCIATION. 
May 5-7. Annual meeting in Chicago, Ill. Secy., Franklin 
H. Wentworth, 87 Milk St., Boston, Mass. 


AIR BRAKE ASSOCIATION 
May 5-8. Convention at Detroit, Mich. Secy., F. M. Nelis, 
63 State St, Boston, Mass. 


AMERICAN WATER-WORKS ASSOCIATION. 
May 11-15. 34th Convention at Philadelphia, Penn. Secy., 
J. M. Diven, 47 State St., Troy, N. Y. 


INTERNATIONAL RAILWAY FUEL ASSOCIATION. 
May 18-21. 6th convention in Chicago, Ill. Secy., C. G. 
Hall, C. & E. I. R.R., 922 McCormick Bidg., Chicago, Til. 


SOUTHWESTERN ELECTRICAL AND GAS ASSOCIATION. 
May 20-23. Annual meeting at Galveston, Tex. Secy., H. S. 
Cooper, 405 Slaughter Building, Dallas, Tex. 


SIXTH NATIONAL CONFERENCE ON CITY PLANNING, 
May 25-27. Toronts, Ont. Secy., Flavel Shurtleff, 19 Con- 
gress St., Boston, Mass. 


MASTER BOILER MAKERS’ ASSOCIATION. 
May 25-28. Convention at Philadelphia, Penn. Secy., H. D 
Vought, 95 Liberty St., New York City. 


NATIONAL DISTRICT HEATING ASSOCIATION. 
May 26-29. Sixth convention at Rochester, N. Y. Secy., 
D. L. Gaskill, Greenville, Ohio. 

Philadelphia Association of Members of the American 
Society of Civil Engineers—The first meeting of the Associa- 
tion was held in the Engineers’ Club, Philadelphia, on Apr. 6. 
Frederick T. Stearns, past president Am. Soc. C. E. and chair- 
man of the committee of that society on Valuation of Public 
Utilities addressed the meeting on that subject. The next 
meeting will be held in October. The Secretary is W. L. 
Stephenson, 412 City Hall, Philadelphia, Penn. 


Southern California Association of Members of the Ameri- 
ean Society of Civil Engineers—Following a dinner at the 
University Club, Los Angeles, Calif., on Apr. 8, Dr. Carpenter, 
of the U. S. Weather Bureau, read a paper on the recent heavy 
rains in southern California, which caused heavy floods. The 
greatest damage was caused by the two-hour rain on Feb. 
18. The rainfall during that time was as follows: 5 min., 
0.36 in.; 10 min., 0.66 in.; 1 hr., 1.12 in. He stated that the 
ratio between the rates of rainfall at Los Angeles and on 
higher altitudes in the vicituity was constant during different 





portions of the storm. The serious damage wa 
result of soil soaked by previous heavy rains. T} 
of the soil and the hardening of its surface du 
terval between storms caused a percentage of ru 
erably above that of average years. 

The Association discussed the starting of 
among engineers and members to induce Congri< 
priate more money for the study of rainfall ang yn 
to educate the general public in regard to the im, os 
such information. It was suggested that further « 
rainfall in the mountains is desirable, particular) 
conditions; and as far as possible, the volume 
content of snow remaining in the mountains aft, 
This would give an idea of what might be exp: 
these snows were melted in the spring or summer m 
was suggested that the codperation of the forest 
might be valuable in the way of furnishing obse) 
Carpenter stated that the Bureau of Forestry hada 
take care of a considerable number of rain gag. 
mountains, provided such gages were furnished 
mittee was then appointed, to consider what could 
toward providing funds for furnishing the gages 

A committee was appointed also to confer with 
Council regarding proposed changes in the Building Code 
the city. The Secretary of the Association is W. kK. 1; 
Los Angeles, Calif. 


National District Heating Association—In the pro; 
the sixth annual convention to be held in Rochester. N 
May 26-29, the following subjects wil! be discussed: “x )one. 
of Operating Centrifugal vs. Double-Acting Pumps": “| frect 
of Super-Heated Steam on Heating Systems”: “Heat Losses 
from Buildings of Latest Construction”; “Commercial Steam 
Heating in New York City.” The Secretary is D. L. Gaskill 
Greenville, Ohio. 

Train Dispatchers Association of America—The next con- 
vention will be held at Jacksonville, Fla., June 16-19.) Th 
Secretary is John M. Mackie, 7122 Stewart Ave., Chicago, I 


International Engineering Congrese—Enroliments in, and 
subscriptions to, the Congress to be held in San Francisco in 
1915, have been received from citizens of 42 foreign coun- 
tries. The foreign enrollment represents 25% of the total en- 
rollment. The number of subscriptions from the members of 
the five national engineering societies of the United States, 
under whose auspices and control the Congress is being held, 
is 3.7% of the total. Full information concerning the Con- 
gress may be obtained by addressing the Committee of Man- 
agement, Foxcroft Bldg., San Francisco, Calif. 


Association of Railway Electrical Engineers—The semi- 
annual convention will be held in Atlantic City, N. J., on June 
12, with headquarters at the Hotel Denis. The annual con- 
vention will be held at Chicago, Ill., Oct. 19-23. The Secretary 
is Joseph A. Andreucetti, Room 411 C. & N. W. Terminal Sta- 
tion, Chicago, Il. 


American Institute of Consulting Engineers—A_  dinnor 
meeting was held Apr. 13, at the City Club, New York City 
The subjects discussed were “the conduct of engineering com- 
petitions” and the “interference by the contractor with th: 
practice of the consulting engineer.” The President of the 
American Institute of Architects and two other members wer 
present to give an account of the rules and regulations of the 
Institute governing the conduct of architectural competitions 
These rules have been reduced to the simplest possible form 
and*contain only three essential elements. (1) Experts must 
have charge of such competitions; (2) Experts must be judges 
in such competitions; (3) No man must be allowed to com- 
pete, who would not be qualified and competent to carry out 
the work if the award is made to him. From the remarks 
of the architects it is Judged that even this institution, which 
has a good many years’ start, has not yet reached smooth 
waters. It was generally agreed by all present that the prob- 
lem of the engineer was more difficult, more complex, and 
farther from being solved than was the case of the archi- 
tevts some years ago. Various phases of the consulting en- 
gineer’s troubles were discussed by Gustav Lindenthal, Ralph 
D. Mershon, John F. Wallace, George Gibbs, Frederic Molitor, 
Ralph Modjeski, Philip W. Henry and others. Mr. Lindenthal 
thought the first step was to follow the first step made by 
the American Institute of Architects and educate engineers 
to an appreciation that it was for their own interest not to 
compete unless assured of fair play. A motion was made by 
John F. Wallace, and was subsequently passed, to have the 
matter referred to the Institute’s committee on ethics, which 
is to draw up a code to govern the participation of engineers 
in furnishing competitive designs for engineering structures. 
The competition of the large contracting and manufacturing 
firms was admitted a more serious phase of the problem and 
few suggestions were made for the remedying of it. 
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The newest thing in the efficiency line which has come 
to the attention of the editors of this journal is “insult- 
ing efficiency.” As yet only the low figure of 80% ef- 
ficiency has been reached, but when the real efficiency 
experts get to work this limit will doubtless be greatly 
exceeded, since the new form of efficiency originated with 
a mere tyro who was conducting linotype experiments 
with the word “insulating.” 
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Railroad Surveying 


Reviewed by F. LAVIS* 


RAILROAD CURVES AND EARTHWORK —By C. Frank 
Allen, M. Am. Soc. C. E., Professor of Railroad Engineer- 
ing, Massachusetts Institute of Technology. Fifth edi- 
tion, revised. [Also in same volume, “Field and Office 
Tables” by same author. Revised edition.] New York 
and London: McGraw-Hill Book Co., Inc. Leather; 4x7 
in.; PP. xi + 226 and v + 282; illustrated. $3, net; or sep- 
arately, $2 each. 


TEXT BOOK ON RAILROAD SURVEYING—By George Well- 
ington Pickels, Instructor, and Carroll Carson Wiley, 
Associate, in Civil Engineering, University of Illinois. 
New York: John Wiley & Sons, Inc. London: Chap- 
man & Hall, Ltd. Flexible leather; 4x7 in.; pp. ix + 263; 
66 text figures; 14 tables. $2.50 (10% shillings), net. 


It can be said at once that Prof. Allen’s book, on account 
of the tables and other information it contains, is a useful 
one for any engineer to have who is engaged in field work, 
or surveys, for the location or construction of railways. It 
is entirely practical from beginning to end and contains. 
so far as the writer can judge, all or nearly all that is 
usually required in the field and office for this class of work 

The book is based on material used by the author for his 
classes at the Massachusetts Institute of Technology, the 
first edition having been published in 1899. As this is the 
fifth edition, it may be expected that its present form is the 
result of mature thought after considerable experience in 
actual use in his classes, and such an examination of fhe book 


*Consulting Engineer, 50 Church St., New York City. 
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as the writer has been able to make convinces him that 
not only is the information good, but that the result justifies 
the expectation in regard to its arrangement and presenta- 
tion, and also of its usefulness in the field. 

It may be noted that the title of this book is simply 
“Railroad Curves and Earthwork, with Tables.” It is not 
claimed that it is a textbook or field book, though with cer- 
tain limitations it may serve as either much better than some 
with more ambitious titles. It may be divided roughly into 
four parts, as follows: 








Pages 
(1) A brief general description of location surveys. 30 
(2) Curve problems, turnouts, spirals............ 117 
(3) Earthwork, staking out, computation, haul........ $1 
Wen ded can kndenks ke ow eu dudes doasaeds : 281 


The description of the methods used on surveys for rail- 
road location, though brief, is generally accurate and quite to 
the point. It is sufficient to indicate in general outline the 
work to be done and the method of doing it. The writer 
does not agree with the author’s advocacy of the use of the 
aneroid barometer and certain other pocket instruments for 
reconnaissance, as he believes that, with certain minor ex- 
ceptions, when anything more than the eye of the engineer 
making the reconnaissance is required, a rough rapid stadia 
survey is the only practical means of filling the requirement 
It must be admitted, however, that this is a matter on 
which there is considerable difference of opinion. 

The statement of the purpose of the Preliminary Survey 
is so nearly in accord with that which has been advocated by 
the writer, and which so far es he knows is the only defini- 
tion of similar tenor, that its essential feature is worth 
noticing, and that is the idea that the Preliminary is essen- 
tially a survey which shall serve as a base for location and to 
collect data from which this latter may be determined. 

The writer has previously expressed his opinion as to the 
doubtful utility of including geometrical problems, even 
though they relate to curves, in a field book for engineers, 
the book under review, however, seems to have reduced this 
apparently necessary infliction to a minimum and the presen- 
tation is clear. This is especially true of the chapter on 
turnouts. The spiral described is that advocated by the 
American Railway Engineering Association, as are also the 
spiral tables given at the end. 

The author devotes one page to a good description of 
“Metric Curves.” He states that there are two distinct sys 
tems of nomenclature as follows: 


1. The Degree of Curve is the angle at the center sub- 
tended by a chord of 1 chain of 20 meters. 

Il. The Degree of Curve is the deflection angle for a 
pr 1 chain of 20 meters (or one-half the angle at the 
center. 


Ill. Or, very oer the Degree of Curve is the angle at 
the center subtended by a chord of 10 meters (equal to 1 
station length.) 


He favors the latter, and as practice has not crystallized in 
this matter he cannot be greatly criticised. The experience of 
the writer, however, inclines him to think that the first is 
in more general use. There seems to be no good reason for 
the introduction of the word chain in this connection. In 
southern South America, where European practice prevails, 
curves are usually designated by even lengths of radius, 
which, as the author observes, has many disadvantages and 
little if any advantage. It is hoped that some day some one 
will calculate some spiral tables based on the A. R. E. A. 
spiral for metric curves. It is to be noted also that the 
metric tables are given only for each 10 minutes, which with 
the short chord length adopted is equivalent to each 30 
minutes for the ordinary North American nomenclature 
Tables for every 2 min. for 20-m. chord curves have been 
calculated and are easily available, it is, therefore rather to 
be regretted that a little more space was not devoted to 
these tables if it is thought worth while to include them at 
all. It is noted also that the metric system curves are 
designated in the table by the Index of the Deflection Angles 
for 20-m. chords. There is no reason, of course, why they 
should not be designated exactly as are our own by the de- 
gree subtended at the center by whatever length of chord is 
decided on as standard, and it is to be regretted that any- 
thing is introduced varying from United States standard 
practice except that made necessary by the actual difference 
in units of measurement. 
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The chapters on earthwork are unusually good. The re- 
viewer knows of no other place, with possibly one excep- 
tion, where such full and complete information on this 
subject is to be found or where it is so well presented. Of 
course, the method of setting slope stakes will look more or 
less complicated to a “roughneck” who knows little more 
than how to add or subtract, yet gets in a mile or so a day, 
but this is probably unavoidable when one tries to reduce to 
writing what some of us learned to do by instinct. The 
chapters on Earthwork Diagrams, Haul, and the use of the 
Mass Diagram are very good and useful. 

The tables are generally quite complete so far as they 
zo, well arranged, and easy to use. The writer believes, 
however, that there is need of a field book with much more 
detailed tables, and this part of the book might well be en- 
larged at the expense of the geometrical examples. It would 
not be as useful to students, but would be vastly more so as 
a practical field book. 





The book by Pickels and Wiley attempts to cover the same 
ground as the one just reviewed but contains only about half 
as many pages of the same size, though its title is “Text Book 
on Railroad Surveying.” 

The first 23 pages are devoted to a description of Location 
Surveys, Organization of Field Parties, Maps, and an, at- 
tempted explanation of the value or importance of Distance, 
Curvature and Grades. This part is somewhat sketchy and 
shows a certain lack of care and clearness of expression. 
For instance, the statement is made that: 

In the location of a railroad there are three factors that 
make for success or failure from a financial standpoint; 
namely, distance, curvature and grades. 

Now it is perfectly evident to an experienced railroad 
engineer what may be meant—but it is generally thought 
that the amount and character of traffic, competition or its 
lack, and factors of that nature are most important from a 
financial standpoint. 

The statement is made without qualification, that: 


Curve resistance does not vary directly as the degree of 
curve, but decreases (proportionately) as the degree of curve 
increases. 


The writer is inclined to believe that this is true but he 
doubts if there is anything that warrants the unqualified 
statement. There is a statement that: 


The cost of construction is increased (by curvature) since 
curvature means an increase in the length of the line. 


This, of course is very bad. The frictional resistances of 
freight trains, it is stated, “remain practically constant at $8 
lb. per ton, while the grade resistance is 20 lb. per ton for 
each per cent. of grade. The length of such a grade (7) is 
limited only by the endurance of the engine.” There is no 
reference to the fact that with some types of modern freight 
equipment the frictional resistance may be as low as 3 or 4 
lb. per ton; “each per cent.” is surely not very clear, and the 
last sentence of the quotation is wholly unintelligible. 

The chapters on curves have been written with an evi- 
dent attempt to make them clear to students or others with 
the most elementary knowledge of the subject, though some 
geometrical knowledge is presupposed. The instrumental 
operations of staking out curves under various conditions are 
described in some detail, and there are a series of questions 
and answers following the explanation of each problem 
From the point of view of the reviewer it would seem to be 
rather more advisable to train students to understand prin- 
ciples than to explain processes. 

The chapter on curves is divided into two parts, circular 
curves and spirals, and is followed by a chapter on Earth- 
work, in which latter the curious expression “growth” is 
used instead of “swell.” There is a chapter on Turnouts, 
Crossings, Connections, etc., and Tables of Radii, Functions of 
a one-degree curve, Logarithms, Natural Sines, ete. and 
Earthwork quantities. 

The statement is made in the preface that the book was 
written primarily for the use of students, but it is believed 
(by the authors) that it will appeal to the practicing engi- 
neer as well. This latter belief the writer thinks is not well 
founded, as many useful tables have been omitted and the 
endeavor to cut down the size of the book has resulted in a 
sketchiness of treatment which leaves much to be derived. 
The text contains much that is elementary and which should 
be of value only to students. 

Field books of the type of Henck, Searles, Webb or 
Allen are useful to the engineer in the field. During the past 
few years, however, there seems to have been an attempt on 
the part of the instructors or professors of engineering schools 
and colleges, for each to get out his own individual “Text” 
book or “Field” book on Railroad Surveying. This seems to 
the writer to be a great waste of energy as they contain 
nothing new and are mostly inferior to either of those men- 
tioned, even though the first two are practically out of date. 
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Another Machine Hane » 50, 
Reviewed by ROSSITER R. POTTE 


MACHINERY’S HANDBOOK for Machine Shop f 
Room: A Reference Book on Machine De: ‘Ung. 
Practice for the Mechanical Engineer, Dra; * Shop 
maker and Machinist. New York: The Ind had 
Leather (flexible); 5x7 in.; pp. 1400; illustrat rress 


The field covered by this handbook corres, 
with that of the periodical from which it tak : 
The information collected here is calculated to | Z 
to those engaged in the operation, construction 
machinery. Steam and electrical engineering are 
upon, except for a paragraph on the power rati: 
hammers in the section on forge-shop equipment, 
pages on electric welding and some twenty page: 
motors used to drive machine tools. A dozen pags 
devoted to foundry and forge-shop practice, but t 
cal” portions of the book deal chiefly with m 
work. 

The arrangement of this book differs from tha‘ 
other handbooks in that there is no broad classificat 
dozen or so principal sections, each including a : 
more or less related subdivisions. Related subject 
grouped together, to be sure, but there is nothing in th 
the book is printed to show this. However, this 
greatly affect the book’s value. 

Conventional handbook design is followed in opening with 
mathematical tables and formulas. Arithmetic, Igebra 
geometry, logarithms and trigonometry are included but the 
book stops short of analytical geometry and calculus, 4 
chapter on mechanics and one on strength of materials com- 
pletes the introductory or general portion of the book. This 
portion occupies the first 369 pages, which will convey some 
idea of the detailed nature of the mathematical tables. There 
are a number of tables not ordinarily found in technical 
handbooks; for instance, a table giving the length of chords 
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for spacing the circumferences of circles into any number of 
equal parts up to 100. Another example is a table of prime 
numbers and factors giving the smallest odd factor of all 


prime numbers from 1 to 9999. There are five pages of in- 
structions on the use of logarithms, with illustrations show- 
ing graphically how to read the tables. The logarithm tables 
themselves give five-place logs. and are well arranged with- 
out cramping. A full table of hyperbolic logarithms is 
given. 

One of the very few typographical errors discovered by 
the reviewer occurs in this first portion of the book, in the 
chapter on Mechanics. On page 274 of this chapter, paren- 
theses are omitted from formulas where they are really 
needed to avoid ambiguity. Another point for criticism in 
this chapter is the omission of all reference to air resist- 
ance in the section on projectiles. Moreover, on page 277 
in an example on energy of falling bodies, a projectile fired 
“vertically” from the muzzle of the 12-in. gun “strikes the 
ground” when it comes down. Persons of a precise turn of 
thought may be perplexed by this. 

It would be out of the question to discuss in detail each 
one of the seventy odd sections which make up the balance of 
the book. Immediately after the mathematical portion come 
sections on riveting and riveted joints; strength and prop- 
erties of steel wire and wire rope; formulas and tables for 
spring design; shafting and torsional strength. Next comes 
a more or less related group on friction; plain, roller and 
fall bearings; keys and keyways; clutches and couplings; and 
friction brakes. 

In the section on bearings, the data on ball and roller bear- 
ings are mixed together in a way not altogether desirable. 
Pages 486 and 487 should be interchanged to give a better ar- 
rangement of the subject matter. It looks as though the 
exigencies of “make-up” in the printing shop had been al- 
lowed to interfere at this point with the more important 
matter of logical sequence of text and tables. The omission 
from this section of any reference to the Hyatt type of roller 
bearings with rollers of spiral steel must surely have been 
an oversight. 

The section on keys and keyways includes information on 
square and splined shafts for fixed and sliding fits. On page 
504 is a table of dimensions for square shaft ends for per- 
manent and sliding fits which appears to be identical with the 
table of standards adopted by the Society of Automobile En- 
gineers and published in the S. A. E. handbook, although no 
mention is made of this point. Apart from the ethical ques- 
tion involved, some reference to this fact would increase the 
value of the table for the users of this volume. In the sec- 
tion on clutches and couplings, there is no mention of the 
friction-disk type of clutch which is used extensively on 
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and the statement in a paragraph on automobile 


sutches tat the “cone clutch is generally considered the 
oa type for automobile transmission” is a bit to sweeping 
‘2 ass unchallenged, Another criticism of this section falls 
on ‘the paragraph on universal joints, where the statement 
of conditions for absolute uniformity of motion of the driven 
shaft is not complete. 


The next group of sections, or chapters, covers spur and 
pevel gearing and other means of power transmission. This 
includes ections on cam design and cam milling, spur gear- 
nt pevel gearing, worm gearing, spiral and herringbone 
gearing, belts and pulleys, rope transmission, chain drives, 
and crane chain and hooks. The sections on spur, bevel, 
worm and spiral gearing occupy over 150 pages and the in- 
formation given is notably complete and to the point. In the 
section on bevel gearing, for example, there is a table of 
exact face angles (to the nearest minute) for all combina- 
tions of pinions from 12 up to 38 teeth with gears from 13 up 
to 72 teeth. Corresponding tables cover the other angles in- 
yolved in bevel gear design. The data on gearing are fuller 
and presented in more usable form than in books devoted to 
this subject alone. 

Next comes a group of sections presenting information 
pearing chiefly on details of shop practice. The topics are 
screws, handles, handwheels and other machine details; 
speeds and feeds for machine tools; automatic screw-machine 
practice; tapping and threading; lubricants for machine oper- 
ations; running; shrinkage- and forced-fit allowances; meas- 
uring instruments and gaging methods; change gears for 
spiral milling; milling machine indexing; and jigs and fix- 
tures. Immediately following this is a group of sections 
chiefly on tools, giving dimensions, uses, etc. of broaches, 
taps, milling cutters, reamers and other small tools. This 
group includes a section on grinding and grinding wheels and 
one on punches, dies and press work. As an example of the 
exhaustive nature of the practical data presented may be 
mentioned a series of tables in the section on milling cutters. 
These tables give the angles to which the dividing head of 
the milling machine must be set for milling angular cutters 
of all angles (at 5° intervals) up to 85°. These tables alone 
occupy ten pages. 

A group of sections dealing chiefly with metallurgical 
subjects is next in order. Among the subjects touched upon 
are foundry and forge-shop practice, oxyacetylene and elec- 
tric welding, heat treatment of steel, etc. The section on 
the heat treatment of steel is particularly full, occupying 
nearly 40 pages. It includes tabulated information on cutting 
off, annealing and hardening twelve commonly used brands 
of high-speed tool steel, and a table on heat treatment and 
properties of carbon and special alloy steels of different 
analysis. This latter table is taken from the S. A. E. hand- 
book, suitable credit being given in this case. 

After this come the twenty odd pages on electrical ma- 
chinery, including data on the horsepower required for dif- 
ferent machine tools and forging machinery. Finally there 
are a dozen sections on miscellaneous subjects, such as prop- 
erties and weights of materials, compressed air, pipe and 
pipe fittings, and the appraisal of manufacturing plants. 
There are nearly 30 pages of tables of weights and measures, 
of which 18 or 20 pages are devoted to metric conversion 
tables. In the section on plant appraisal, there is an ap- 
parent discrepancy on page 1366 where the estimated life of 
belting is given as ten years, whereas the depreciation to 
be deducted annually from the initial cost is given as 40%. 

For the first edition of a volume of nearly 1400 pages, 
this book appears to be surprisingly free from typographical 
and other errors. One of the commendable features is that 
it sticks pretty closely to the presentation of facts, giving 
little space to mere opinion or speculation over doubtful 
matters. The material is, in general, well selected and pre- 
sented in a way which makes it easily available. Perhaps 
the most noticeable characteristic of the book is the emula- 
tion of the German tendency to not only state a formula but 
also present a table of numerical solutions covering all ordi- 
nary cases. After giving fair notice that he has not yet ex- 
amined Mr. Halsey’s latest production [see “Eng. News,” Jan. 
15, 1914—Ed.] the reviewer feels free to state that this is by 
far the best handbook he has ever seen for the machine de- 
signer, detailer or draftsman. 
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MISSISSIPPI RIVER FLOOD PROBLEM; How the Floods 
Can Be Prevented—By John A. Fox. Prepared and pre- 
sented b the Mississippi River Levee Association, 
Scimitar Building, i s. Tenn. Flexible leather; 9x12 
in.; pp. 63; splendidly illustrated. 


This is a very handsomely gotten up monograph, compiled 
by the author for the Mississippi River Levee Association of 
Memphis, Tenn. The object of the Association is to induce 
Federal Government appropriations for the strengthening and 
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completion of the Mississippi River levee system. The prin- 
cipal facts regarding Mississippi River floods are presented 
in a graphic manner by halftone views, and by statements 
selected from published articles written by leading engi- 


neers. While the book is prepared for Congressmen and the 


lay public rather than for engineers, it will interest many 
of the latter 
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Factory Ventilation and 
Humidification 


Reviewed by D. D. KIMBALL* 


VENTILATION AND HUMIDITY in Textile Mills and Fac- 
tories—By Cecil H. Lander, Lecturer in Civil Engineering, 
University of Manchester New York and London: Long- 
mans, Green & Co. Cloth; 5x8 in.; pp. vili+175; 54 text 
illustrations. $1.40, net. 


For some years American engineers have been much in- 
terested in the agitation on the part of workers in English 
cotton mills, concerning temperatures and humidity in weav- 
ing sheds, which resulted in thorough investigation on the 
subject by a Royal Commission, and the promulgation of rules 
and orders covering several phases of health and safety in 
factories and workshops. 

The author of the book before us has endeavored, with a 
large measure of success, to present the essential features of 
these regulations, the methods in general use to meet their 
requirements, and certain engineering data essential to an 
understanding of the problem 

The early chapters of the book deal with air purity, 
temperature, heat, humidity, evaporation, instruments and 
methods of measuring these, special atmospheric conditions 
required for handling different materials, methods and mate- 
rials used in treating yarns, humidity used in working with 
various classes of goods, effect of different meteorological 
conditions, and the physiological effects of humidity and tem- 
perature. , 

The different methods of humidification in general prac- 
tice are discussed and all of the commonly used systems are 
illustrated and described, including the best known American 
systems—which suffer nothing by comparison. 

Temperature and humidity conditions required in textile 
factories and mills operated under different conditions are 
detailed at considerable length. Much consideration is given 
to the question of cooling, and reference is made to the 
efficiency of steam-pipe coverings as used in the mills. It 
is interesting to note that coverings for use in these mills 
must be approved by an appointed authority and have an 
insulating efficiency of not less than 80%. 

The general features of mill construction are discussed, 
including orientation, position in relation to adjacent build- 
ings, roof and floor constructions. 

The appendix gives in full the admirable rules and orders 
governing the heating and humidification of factories and 
workshops, as now applied, a schedule of the permissible 
humidity, and forms in accordance with which records of 
humidity must be kept. 

The book should be of real interest and value to the 
owner or operator of cotton-weaving sheds and similar fac- 
tories or workshops and of general interest to the engineer, 
but it contains only a few engineering data which would 
guide the engineer in the design of a ventilating, humidify- 
ing or cooling system for a cotton-weaving shed or factory. 
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Farm Power 


FARM MOTORS, Steam and Gas Engin«e Hydraulie and 
Electrical Motors, Windmills—By Andrey A. Potter, M. 
Am. Soc. M. E., Professor of Steam and Gas Engineering, 
Kansas State Agricultural College. [Agricultural En- 
gineering Series.}] New York and London: McGraw-Hill 
Book Co., Inc. Cloth; 5x8 in.; pp. ix + 261; 278 text 
illustrations. $1.50, net. 


The first impressions of this book as it is taken in hand 
are not pleasing, chiefly on account of the air of cheapness 
which is given it by the large use of catalog cuts. A few of 
the illustrations are very good, judged from any standpoint, 
a few are atrocious, even not considering that they are anti- 
diluvian trade cuts. Evidently this condition has arisen from 
making the book as low priced as possible and from putting 
it out quickly. It is a pity, however, that author and pub- 
lisher could not have secured these ends otherwise and 
thereby turned out a book that would help cultivate the 
esthetic tastes of the student. 

Fortunately on reading the book the first unfavorable im- 
pressions are modified, for the text seems to have been care- 
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fully written; the ideas are conservatively stated and pre- 
sented in a logical order. 

As primary movers the author has taken up steam, gas, oil, 
water and wind-driven machines, with electric motors as 
secondary sources of power and with traction engines and 
automobiles as special applications of two important prime 
movers. This matter he generally arranges in the sequence 
of theory, construction and use. 

As an introductory chapter, the oasic energy reactions in 
prime movers are epitomized. Then, covering some 10% of 
the book, there is . combination of applied physics and me- 
chanical engineering, presenting topics like work, power, 
heat, fuels, combustion processes, steam production, etc. Some 
25% is devoted to steam-plant practice and 20% to gas en- 
gines. Most of the steam equipment described is larger than 
would be expected for farm plants, though, of course, it may 
bo well for the student to know about brick settings, water- 
tube boilers, feed-water heaters, induced-draft plants, me- 
chanical stokers, Corliss engines and condensers . There is a 
question here as to whether it might not have been as well, 
if the author were going outside the real farm motors at all, 
to pay as much attention to the more modern steam turbine 
in types not ant to be found in agricultural service. 

In taking up gas and oil engines, the author confines him- 
self more strictly to small types in widespread farm service. 
Considering the presentation of steam engines, one may ask 
why the large-plant types and gas-producer stations have 
not been included, There are only a few pages on windmills, 
but there is no evident need for more. Under water motors 
there is a good little discussion of hydraulic theory, but an 
inadequate presentation of the practical side, considering the 
importance of farm water powers (except in the Middle West 
where the author teaches). In leading up to farm use of 
electric motors, etc., there is a review of rudimentary elec- 
trical theory; then a farm generating station is described, 
but only with gas-engine drive. There is a final chapter on 
mechanical transmission of power, describing belts, pulleys, 
gears, rope drives, shafting, etc. 

From the foregoing notes it will be seen that the book 
will be of much use in any farm-power instruction course 
and of interest to any well educated agriculturist, though its 
use will involve additional lectures or reading best to meet 
the requirements in some parts of the country. 
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Electric Steel Furnaces 


Reviewed by PROF. J. W. RICHARDS* 


ELECTRO-THERMAL METHODS OF IRON AND STEEL 
PRODUCTION—By John B. C. Kershaw. W'th an In- 
troduction by Dr. J. A. Fleming. New York: D. Van 
Nostrand Co. London: Constable & Co. Cloth; 6x9 in; 
pp. xxili+239; 92 illustrations. $3 (8% shillings), net. 


This is a good descriptive work, intended to give details 
of actual installations, methods of operation, summaries of 
tests of raw materials and finished products, and of working 
costs. The author wisely avoids attempting a scientific an- 
alysis of the reactions and operations, or giving theoretical 
discussion, except where stating the general scientific prin- 
ciples of electric heating and steel refining, in Chapter Il—and 
there they are stated about as often wrong as right. Out- 
side of the mistakes in Chapter II, however, the rest of the 
work describes clearly and interestingly the various furnaces 
now in operation, giving very practical information such as 
would be needed by the steelmaker who was considering in- 
stalling an electric furnace. A minor blemish is carelessness 
in proper names, e.g., Niirnburg for Ntirnberg; Tacomy and 
even Tacoma for Tacony; Quesnau for Queneau. The paper 
and type are good, pictures fine and the book full of valuable 
information. 


ie 
THE EFFICIENT MAN; For the use of all interested in the 
training of minors and development of supervisors to 
best manage men and work in commerce, manufacture, 
transportation and engineering, to decrease cost of pro- 
duction and living, and prepare man to best prolong his 
young-old years of servient labor and roficiency—By 
Thomas D. West, M. Am. Soc. M. E. Cleveland, Ohio: 
T. A. Gerblick, Sales Manager, 10,511 Pasadena Ave. 


Cloth; 5x8 in.; pp. 330; 28 illustrations, $1.50, post- 
paid, 


Some idea of the viewpoint of the author may be given 
by noting that in the first paragraph of his introduction he 
speaks of the “growing inefficiency of man” and that in 
the next paragraph he attributes this condition to “the re- 
cent universal craze to escape work.” Further along the 
author urges that true efficiency means a greater and better 
output for less money, with at least equal safety to life and 
property, and under at least as pleasant conditions for the 
workers. 
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The book differs from others on efficiency. | 
peal to all, especially at a glance; but carefy) ra 
awaken interest in some of the thoughtful, | 7 
is well illustrated in the chapter on the “Touch — 
assed by officious employers and irritated by ae 
ployees in the form of “crabbed cranks” and “ : 


EB rrar 
nies.” A biographical sketch of the author is , a a 
allows the reader to judge of his fitness to aoe 
subject. hig 
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Heat Engine Theory 


Reviewed by LIONEL S. MARKS* 


THE THEORY OF HEAT ENGINES—By Willia: 
Lecturer in Engineering in University Colleg, re haat 
ham. New York and London: Longmans, Gr. ~ 


en 6x9 in.; pp. xii + 492; 246 text illustrati, 
net. 


There are already in existence several excetlent 
heat engines by English authors, notably those by | 
Ripper. A new book covering approximately the 
must necessarily be Judged by comparison with it 
sors. The present author announces that his book | bee) 
written mainly for engineering students, and, furt: 
that he feels no apology is necessary for adding anot} 
on this subject, because although many excellent bo exist 
which deal solely with one or two special branches of the 
subject, there are very few which deal with the subj. 
whole, 

An examination of the book does not wholly contiry 
author's justification of its existence, but it does bri 
many other reasons why the appearance of this book is to pe 
welcomed. The most important of these is the greater thor- 
oughness with which many of the topics are treated. The 
treatment is almost exclusively mathematical with very little 
descriptive matter. The range covered is that which is cus. 
tomary in books on technical thermodynamics, with the adai- 
tion of chapters on valve diagrams, dynamics of reciprocating 
engines, balancing and governing. While the book makes no 
important contributions to the theory of heat engines, it 
nevertheless brings together, for the first time, the results of 
a number of recent contributions, particularly by English in- 
vestigators, and makes them more available. It is in this 
respect, in particular, that it should prove most useful to 
An.erican studeants and engineers. 

The rate of dissemination of engineering information be- 
tween England and America is surprisingly slow in view of 
the existing possibilities. The excerpts from the papers pre- 
sented to the British Institution of Mechanical Engineers o: 
to the Institution of Civil Engineers, and from the Reports 
of the Gaseous Explosions Committee of the British Association 
which are embodied in the book, are but little known here 
Conversely, the author seems to be but little acquainted with 
recent work in this country; his book could have been en- 
riched in a number of places by the addition of data obtained 
from this side of the water. 

It is not easy to single out any special portion of the book 
as notably better than others. The treatment as a whole is 
well balanced. It ought to prove a very satisfactory textbook 
in those technical schools where mathematical methods are 
not shirked. 
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Thermodynamic Diagrams 


Reviewed by WINSLOW HERSCHEL?+ 


THERMODYNAMISCHE GRUNDLAGEN DER KOLBEN-UND 
TURBOKOMPRESSOREN: Graphische Darstellungen fiir 
die Berechnung und Untersuchung—Von Adolf Hinz, 
Oberingenieur der Frankfurter Maschinenbau - Aktien- 
Gesellschaft vormals Pokorny & Wittekind in Frank- 
furt a. M. Berlin: Julius Springer. Cloth; 9x12 in.; pp. 
MH “ 58; 54 text figures; 38 calculation tables. 12 

arks. 


=xponential equations are a bane alike to the student an‘ 
to the practising engineer, and any book like “Thermody- 
namische Grundlagen,” which offers help in their solution, is 
most welcome. 

The text, which serves as an introduction to the dia 
grams, gives the derivation of the fundamental equations of 
thermodynamics with tables of the properties of gases, final 
volume in adiabatic and polytropic expansion and data for 
the construction of polytropic curves, while the last 15 
pages are devoted to the flow through nozzles. 





*Professor of Mechanical Engineering, Harvard University, 
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The full-page diagrams which follow are clear and 
. in green and black, and are designed to save the 
well ne laborious and time-consuming calculations. Only 
0 oO eram, which is used to convert height of mercury 
ono pressure, shows a linear relation, all the others 
ra = complicated and not readily calculated by the 
—, By the use of several sheets for the more im- 
-” t pjects, the advantages of a large scale, with the 
nerd accuracy obtainable with an ordinary-sized slide 
ee are attained without an inconveniently large book. 

” twe of the diagrams refer to the work required under 
various conditions of adiabatic, isothermal and polytropic 
compression. Other subjects are: Relation between eleva- 
tion and atmospheric pressure; specific volume of air; calcu- 
lation of humidity; values of the gas constant R; volumetric 
efficiency with adiabatic expansion; and entropy table for air 
it will be seen from the above list that the field of the book. 
though not extensive, is well covered. The index is well 


arranged so that the reader does not, as is so often the case, 
have difficulty in finding the text which explains the diagram 
in which he is interested. 
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Gear Cutting 
Reviewed by RALPH E. FLANDERS* 


GEAR CUTTING IN THEORY AND PRACTICE—By Joseph 
G. Horner, A. M. IL. Mech. E. [The “Mechanical World” 
Series.] Manchester and London: Emmott & Co., Ltd. 
Cloth; 6x9 in.; pp. xii + 391; 367 illustrations. 7% shill- 
ings, net. 


This excellent book holds within its covers almost as 
much general information on the subject of gears and gear 
cutting as can be packed into four hundred odd pages of type 
and illustrations. Its somewhat loosely arranged chapters 
cover the elements of tooth action and tooth design, princi- 
ples of tooth cutting, machines embodying those principles 
and practical information on the operation of the machines. 
The amount and variety of the instruction given demon- 
strate anew the fact that even so small a subdivision of the 
engineering field as this may be made the subject of long 
study without exhausting its possibilities. 

The author lays himself open to some minor criticisms 
which do not affect the usefulness of the book as a whole. 
His worst fault, perhaps, is the inexactness of his termi- 
nology. Like all the rest of us, he stumbles on the “spiral 
gear’ whose teeth are not “spiral” at all, but helical. He 
says: “The spiral gears—one of the great group to which the 
helical and worm types are related,” etc. As a matter of fact 
the so called “spiral gear” is a modification of the spur in 
which the pitch cylinder degenerates into pitch circles, and 
the line contact into point contact. His “helical gear” is a 
true spur gear with true spur gear action—the fact that the 
teeth are twisted does not affect the theory in any way; 
while worm gearing resolves itself into rack-and-pinion ac- 
tion. So when the author remarks later “There is no hard 
and fast division between spiral and worm gears,” he is 
mistaken, Fig. 299 shows the generation of a true worm 
gear instead of a “hollow faced spiral gear” whatever that 
may mean, 

In the same way, the author misapprehends the term 
“generating” when he applies it to a very excellent machine 
which forms the tooth curves by an approximating linkage 
system, instead of using a movement based on the geometri- 
cal qualities of the curve to be generated. 

But none of these criticisms should disturb the intend- 
ing purchaser, as the book is otherwise too useful to be 
omitted from ‘the library of engineer or shop man. It fol- 
lows the good English tradition of being solidly filled with 
information and being copiously illustrated with figures 
which are really necessary to the text. In these two respects, 
it may well serve as a standing rebuke to the padded and 
carelessly collected product of the typical American tech- 
nical writer. 


The last literary work of the late George Earl Church, 
M. Am. Soc. C. E., famous as the engineer and promoter of 
the first Madeira & Mamoré Ry. through the jungles at the 
head waters of the Amazon River, was a remarkable and 
valuable contribution to the ethnology of the ancient peoples 
of South America, which has just been published in London, 
by Chapman & Hall, Ltd., under the title of “Aborigines of 
South America.” The work was unfinished at the time of 
Col. Church’s death, Jan. 4, 1910, but the uncompleted manu- 
script was given into the hands of a co-worker ard personal 
friend, Sir Clements Markham, who has edited the volume. 

Col. Church had a mosf remarkable and interesting career 
as an engineer in the wilds of South America, begun in 1857 
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as Chief Engineer of a railway project in Argentine Re- 
public. He was universally acknowledged to have had a 
wider and more complete knowledge of the history, geog- 


raphy and resources of South America than any other author- 
ity. Col. Church is said to have been the only man not an 
English subject to be admitted to a seat in the council of the 
Royal Geographical Society, of which he was also Vice-Presi- 


dent for four years 
* 
Mechanism 
Reviewed by JOHN J. FLATHER* 


A TEXTBOOK OF 
Sibley, Associate 


Frederick H. 
Engineering, 


PURE MECHANISM—By 
Professor of Mechanical 


University of Kansas. New York: Henry Holt & Co. 
Cloth, 6x9 in.; pp. ix + 285; 266 illustrations. $3, net 
In this book the author discusses the usual topics com- 


mon to works on mechanism It would be difficult to present 
any better treatment of this subject than is now found in the 
many excellent books available, nor would one expect to find 
much that was original either in material or in method of 
discussion in any new presentation of the subject. 

However, in the book under review, the author has intro- 
duced some new features, notable among which is his classi- 
fication based on the method of transmitting motion, instead 
of on the more familiar method of making contact—i.e., point, 
line or surface. In that portion of the work devoted to cams 
an interesting method of solution is given, but the treatment 
of this subject is all too brief. In fact, the author's praise- 
worthy desire to present the subject “as briefly as possible 
without a sacrifice of clearness,” as noted in the preface, has 
resulted in a lack of thoroughness in the 
number of topics. 

The book is divided into 12 chapters in which the follow- 
ing subjects are discussed: Pure mechanism; the analysis and 
transmission of motion; link connections and intermittent mo- 
tion by linkwork; wrapping connectors; trains of mechanism: 


discussion of a 


transmission.of motion by rolling; rolling and sliding con 
tact as found in cams; gearing, spur, bevel, chain gears and 
helical or spiral gears 

A desirable feature of the book is the large number of 


practical problems which accompany the text. The nature 
of many of the problems, and the method of treatment sug- 
gested by the text, removes them from the sphere of pure 
mechanism. Although the introduction of such problems is 
commendable, the present reviewer wonders if a different title 
for the book would not have been better. 

It is to be regretted that the author has departed from 
well established terminology in certain cases, as, for instance, 


by the introduction of the word, “instant center,” for in- 
sStantaneous center. It is true the former is briefer, but lons 
established custom lends its weight of authority for “in- 


stantaneous.” The writer also regrets to see the introduction 
of three definitions for the pitch of gear teeth. Surely “cir- 
cular” and “diametral” pitch are sufficiently definite and prac- 
tical. The introduction of “diameter” pitch in addition to 
diametral pitch merely causes confusion in the mind of the 
average student. 

The chapters on gearing give an admirable presentation 
of the subject which is augmented by the excellence and num- 
ber of illustrative examples and diagrams. The work on 
bevel and spiral gears is also exceptionally good. 

A few typographical errors are noted, as might be ex- 
pected in a first edition. Some of the diagrams which accom- 
pany the text could be improved upon, as, for instance, the 
figure which represents Watt's approximate straight-line mo- 
tion, in which the diagram does not agree with the relations 
of the arms. However, these are matters of minor detail 
which do not materially affect the book. 

The value of the work as a textbook is 
terially by its superior typography. 
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Cyanidation 
Reviewed by F. W. TRAPHAGENt 


DETAILS OF CYANIDE PRACTICE—By Herbert A. Megraw, 
M. Am. Inst. M. E., Member of Editorial Staff, “Engineer- 
ing and Mining Journal’; author of “Practical Data for 
the Cyanide Plant.” New York and London: McGraw- 
Hill Book Co., Inc. Cloth; 6x9 in.; pp. vii + 215; numer- 
ous illustrations. $2, 


net. 

This book is a collection of articles on cyanidation which 
have recently appeared in the “Engineering and Mining Jour- 
nal” Mr. Megraw, footloose, largely because of unsettled 
conditions in Mexico, was selected by the “Journal” to visit 


increased ma- 
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and describe the various successful cyanide mills in North 
America. No one is better able to do this work than Mr. 
Megraw and he has done it very well. He has presented not 
only accurate and detailed descriptions of mills and prac- 
tices but has also given us, in many cases, a philosophical 
discussion of the reasons for such practices. 

The “flow-sheets,” some 20 in number, make possible at 
a glance an understanding of the details of operations 
These “flow-sheets” are great aids in descriptions of metal- 
lurgical practices and those in this book are exceptionally 
good. 

Such a book as this must be of very great benefit to those 
operating mills and to those contemplating building mills, 
for knowledge of successful practice at other plants has its 
effects in modifying one’s own practice. The cost data so 
fully given will enable the cyanide man to closely compare 
his costs with those at other plants. Altogether the book 
cannot fail to be of great value in the field of cyanidation. 


Designing the Sewers of 
Naunhof, Germany 
Reviewed by EMIL KUICHLING* 


DER ENTWURF DER KANALISATION FUR NAUNHOF BEI 
LEIPZIG—Von Dr.-Ing. Theodor Heyd, of Darmstadt. 
Reprinted from “Der Siadtische Tiefbau,”’ Jahrgang 1913, 
No. 20.] Karlsruhe, Germany: Fachpresse, Verlagsge- 
sellschaft m.b.H., Markgrafenstr. 46. Paper; 8x12 in.; 
pp. 13; 10 folding drawings. 


This paper is of much interest, as it represents the present 
practice of German engineers in designing a system of sew- 
erage for a comparatively small community. The village of 
Naunhof is located in an extensive plain about 10 miles east 
of Leipsic, and had in 1912 a steadily growing population of 
3580. It has an area of about 325 acres, the western part 
being traversed by a brook named The Parthe, which carries 
little or no water in dry weather. The topography and 
municipal development are such that a separate system of 
sewers igs considered advantageous for 81 acres adjacent to 
the brook, whereas for the remaining 244 acres a com- 
bined system is deemed expedient. It is expected that the 
area will easily accommodate a future population of from 
8600 to 9600, which will produce sewage at the average rate 
of 26.4 U. S. gal. (100 liters) per head per day, the maximum 
rate of discharge during the hour of greatest water consump- 
tion being assumed at 2.25 times the average rate. 

The sewage is to be treated by sedimentation tanks and 
sprinkling filters at a plant adjacent to the brook in the 
northwest corner of the area, and in times of heavy rainfall 
the surplus flow of the combined system in excess of 10 times 
the dry-weather flow, is to be discharged into the brook by 
two storm-water outlets. No details of the contemplated 
treatment are given in the paper. Rainfall was measured 
during four years, 1908-1911 inclusive, at the site of the plant 
and two other stations in the vicinity, and it appears from 
the data that in this period the heaviest precipitation lasted 
30 minutes at the rate of 1.47 in. per hour. For rains of both 
shorter and longer duration, the intensities were less, the 
largest ones being 0.95, 0.58, 0.45 and 0.38 in. per hour during 
respectively 80, 95, 130 and 215 minutes. Presumably these 
rates are averages during the periods of time mentioned. It 
was assumed that somewhat heavier storms might occur, and 
by taking the number of rains into account, the following 
intensities were adopted to represent what happens once a 
year on the average: 1.63 in. per hour during 5 minutes, 1.30 
during 10 min., 1.06 during 15 min., 0.88 during 20 min., and 
0.74 during 25 min. 

The manner in which these figures are to be applied in 
computing the runoff and the diameter of the sewer is not 
clearly set forth. From the map it is found that the length 
of the longest line of sewerage above the first storm-water 
outlet in the combined system is about 6100 ft.. and when 
flowing full or half-full the average velocity therein is about 
2.9 ft. per sec., so that the time of flow through said length 
is about 35 minutes. Near the said outlet the maximum ca- 
pacity of the main combined sewer is 39.2 cu.ft. per sec., 
which represents the storm water and sewage from an area 
of about 183 acres, of which at least 17% is regarded as 
densely populated, and the whole as discharging about 30% 
of the rainfall; hence provision seems to be made for a rain 
intensity of not more than 0.71 in. per hour lasting about 35 
or 40 minutes, whereas the data indicate that a precipitation 
of 1.47 in. per hour lasting for 30 minutes was actually re- 
corded in the four years of observation. It appears, there- 
fore, that the main sewer will become seriously surcharged 
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in the future when the assumed conditions 


realized. , 


The assumptions are that roof surfaces y 
90% of the rainfall, street surfaces, 50%, and t ee 
yard and garden surfaces, 10%; also that the ng 
lated districts have 24% roof surface, 23% stree: mor 
53% yard and garden surface, while the spars. - 
districts have respectively 15, 16 and 69% of sx 
These figures correspond to averages of 38.47; 
the densely populated territory, and 28.4% run 
sparsely populated territory. It is also assumed 
future the 244 acres of the combined system 
acres of densely populated and 201 acres of sp 
lated territory, thus making a resultant runoff of 
the rain lasts long enough at uniform intensity 
portions of the area to contribute to the disc} 
stearm-water outlet. If, however, the duration o 
fall is less, the discharge at this outlet will be ; 
both the intensity of the precipitation and the ch 
location of the tributary surfaces. This important 
treated much too briefly by the author to enable 
check his computations. 

It may be remarked in this connection that few 
ments of the actual rainfall and runoff from different 
of urban territory seem to have been published by « 
municipal engineers, although they have written m 
the matter in recent years. The available data f 
sources need extensive amplification, and it is to iy 
that reliable new observations will soon be forthcoming. [))< 
remark is prompted by the foregoing assumption that on 
50% of the rainfall will run off from modern street surf 
as the present tencency is to make them smooth and 
pervious. 

The computation for the discharge of sewage is baseg 
the abbreviated Kutter formula, 


gs ( 100 fT 
0.354+ Yr 
for measures in meters, which is equivalent to 


- (Ye _181.1y Ff =)Vvis 


wi e 49 


a 


Vis 


0.6338 + Y Tr 
for measures in feet, with a factor of roughness n 0.0135 
and a slope of s 1/105 in the full Kutter formula for the 
coefficient c inv = ¢ V Ys; and if a different value cf n is 


to be used, the abbreviated formula becomes 


¥ a ( 181.1 4 i) Vrs 
47 . n+ Vv r 
for measures in feet. No comment on this formula is neces- 
sary, except that after the sewers become old the value of 
n will probably increase to 0.015 or even somewhat more 

The diameter of the sewers ranges from 9.84 to 51.18 in, 
and the grades from '!/s0q to '/i90. They are to be of stone- 
ware up to 20 in., and of concrete and brick for the large: 
sizes. Manholes are to be not more than 262 ft. apart, with 
intermediate lamp-holes at intervals of about 100 ft. he 
minimum depth of covering over the sewers is to be 7.22 ft 
Details of manholes, junctions and inlets are shown in 
Plates 8 and 9, while Plates 7 and 10 exhibit the method used 
for computing runoff in the territory of the combined system 
Six additional sheets of tabular matter show in detail the 
cSmputations for the size and capacity of the sewer in every 
street. 

The author is the editor of “Der Stidtische Tiefbau,” and 
is also a well known writer on sanitary engineering. He has 
recently published a valuable compilation of drawings relat- 
ing to the design of sewers and their appurtenances, and 
hence the paper under consideration can fairly be regarded 
as representing present German practice in sewerage. 

“y 


— MAINTENANCE OF FORESHORES—B Ernest Lathim 
M. Inst. r E., A. M. Inst. Mech. EB. With contribut' ns 
by Col. R. B. (Crompton, M. Inst. C. E. and A. E. Carey, 
Inst. C. ee London: Crosby Lockwood & Son. Cloth: 

ban in.; pp. 84. 2 Shillings, net 


The proteciion of the shores of the ocean an? of the great 
lakes against the ravages of wind and wave has not been a 
matter of very great concern to American engineers, partly 
because of the mildness of coast erosion in this country 4s 
compared with the severe sea-action in Hurope, and partly 
because the shores which have suffered have not been of very 
great economic importance. The growth of the country, pa'- 
ticularly the growth of seasidé resorts, has of late years 
made the subject of more importance to American engineers 
and any systematic study which they now may make re- 
quires extensive drafts on European experience. 
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book noted above is a very good start for such 


Te is brief, too brief to be more than an outline of 
aa) and it suffers from an entire absence of illus- 
pst or t its brevity is at least a recommendation for its 
ge ntroduction to a subject. The chapters which will 
iy ’ ire entitled, Classification of Coast Erosion, Pro- 
ath Low-Lying Land, Drainage of Low-Lying Lands, 
Proté t of High Lands. 


Dr. Houston’s Water-Supply 
Experiences and Views 

FULLER* 

STUDIES IN WATER SUPPLY—By A. C. 


Reviewed by GEORGE wW. 


Houston, Director 


ef Water Examination, Metropolitan Water Board, Lon- 
don New York: The Macmillan Co. London: Mac- 


millan & Co., Ltd. [Macmillan’s Science Monographs.] 
Cloth; 6x9 in.; pp. xii + 203; 43 text illustrations. 1.60, 
5 shillings, net. 

Any communication from the pen of Dr. Houston must be 
a welcome one. His wide experience and scholarly attain- 
ments are happily reflected in his writings. 

This little volume or “monograph” contains a number of 
personal observations and experiences of the author in water- 
supply, particularly the water-supply to the City of London. 

Chapter I considers mainly the quality of the water of the 
Thames and the Lee, and it is to be noted that the Thames 
raw water is by no means as polluted as it is generally con- 
sidered to be. 

In Chapter II Dr. Houston records the results of his re- 
searches tending to justify rivers as sources of water-supply. 
He speaks first of the streptococous test which he considers 
of value in indicating whether or not a water has been in 
contact with fecal matter, and records his laboratory tests. 
Then he speaks of pathogenic bacteria and refers in par- 
ticular to the Gaertner’s bacillus (B. enteritidis) and the ty- 
phoid bacillus. He refers to such searches having, until re- 
cently, been regarded as almost lost labor, but adds: 


Of late years, however, improvements in technic and meth- 
ods have altered the whole complexion of affairs, and it is 
now possible, although still a difficult and laborious task, to 
isolate the typhoid bacillus when present in only small num- 
bers, from a water, even when that water is swarming with 
other bacteria. 


An account is given of his searches for pathogenic bac- 
teria in natural raw waters and in waters artificially in- 
fected. 

Chapter III considers the question of abstraction of wa- 
ter frcm the river and discusses favorable times to draw the 
water, as related to turbidity and color, when permitted by 
storage reservoirs to make the withdrawal intermittent. 

Chapter IV deals with supplementary processes of water 
purification by mechanical filters with and without a coagu- 
lant. Very successful results are quoted for the River Ouse 
at York, where a bacterial efficiency of 86.27% is obtained 
without coagulant. Dr. Houston’s experiences with coagula- 
tion indicate lack of appreciation of the effectual results 
achieved in this country by this method at hundreds of 
plants. 

In Chapter V sterilization is considered. It is brought out 
that hypochlorite of soda was successfully used by the 
author for the city of Lincoln for a time in 1905. This ex- 
perience, of short duration and under emergency conditions, 
is of historical importance, as it occurred several years be- 
fore sterilization by hypochlorite was adopted for regular 
systematic use on the water-supply for Jersey City in 1908. 
The excess-lime method is fully treated. This consists of 
overdoing with quicklime some portion of the water to a 
point of germicidal action, and mixing this overdosed water 
with another portion purified by storage alone or some other 
means than by lime. 

Storage, of which the author is an ardent advocate, is 
exploited in Chapter VI. Many valuable data are here pre- 
sented. Recorded tests show the limited period of life of 
pathogenic bacilli in water. It appears that at temperatures 
of 18° C. some uncultivated typhoid bacilli may live three 
weeks, but at a winter temperature of 5° C. some may live 
six weeks. 

Having in mind the difficulty of being assured of a full 
three to six weeks retention at all times, even in a storage 
reservoir of perhaps ten times that capacity, the economic 
advantages of storage as a substitute for filtration are far 
less marked than would appear at first glance. 

The author’s views regarding the relation of public water- 
supply to disease are next given. Proper purification of wa- 
ter is considered essential as a safeguard against epidemics 
of disease. The treatment of non-epidemic or endemic ty- 
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phoid is particularly interesting and instructive. It is based 
in a large measure upon American data, but the view point 
by no meons coincides with that expressea by various epi 
demiologists in this country. He states: 


It is one thing to recognize the danger of epidemics being 
caused by impure water, and quite another to associate the 
non-epidemic prevalence of typhoid fever with water-supply 
as a factor constantly in operation, and of direct causative 
significance. 


The so called Hazen theorem as to the influence of water 
purification upon the general death rate does not appeal to 
him as convincing, on present evidence He moreover be 
lieves that further data should be secured to show how high 
is the “normal” typhoid death rate which is assumed to be of 
non-water origin and caused by such agencies as shellfish, 
milk, flies, etc. The author recognizes that conclusive evi- 
dence later to be deduced may modify his existing views 
which he recites as follows: 

. but he does venture to express the opin 
ion that the evidence brought forward in favor of the direct 
causative relationship between the quality of water supplies 


and the degree of incidence of endemic typhoid fever is not 
always wholly convincing. 


Chapter VIII treats of the financial value of a pure wa 
ter-supply in a manner more or less resembling the views of 
Prof. Whipple, although not necessarily indorsing all of 
them. 

The last three chapters in the book deal with methods of 
bacteriological procedure. To the laboratory man they are of 
special value as representing the views of one of the most 
experienced workers in this line. His laboratory practice is 
carefully considered and applied in a systematic and compre- 
hensive manner in the interests of the Metropolitan Water 
Board of London. 

The material in this book is presented in an attractive 
way; much of it is new and all of it is valuable. Altogether 
it is a very satisfactory addition to the library of those who 
are interested in the quality of public water-supplies. 
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[So far as possible the name of each publisher of books or 
pamphlets listed in these columns is given in each entry. If 
the book or pamphlet is for sale and the price is known by 
the editor the price is stated in each entry. Where no price 
is given it does not necessarily follow that the book or 
pamphlet can be obtained without cost. Many, but not all, 
of the pamphlets, however, can be secured without cost, at 
least by inclosing postage. Persons who are in doubt as to 
the means to be pursued to obtain copies of the publications 
listed in these columns should apply for information to the 
stated publisher, or in case of books or papers privately 
printed, then to the author or other person indicated in the 
notice.] 


AMERICAN WATER WORKS ASSOCIATION—Proceedings 
of Annual Seay reicn, Minneapolis, Minn., June 23-27, 
. M. Diven, Secretary. Cloth; 6x9 in.: 


1913. Trt me 3 

pp. 751 icretsa” 
BAU UND BERECHUNG GEWO6OLBTER 

IHRER LEHRGERUSTE; 


BRUCKEN UND 

Drei Beispiele von der badi- 
schen Murgtalbahn—Von Dr.-Ing. Ernst Gaber, Gr 
Bauinspektor. Berlin; Julius Springer. Paper; 8x11 in.; 
pp. viii + 108; 56 text figures. 6 Marks. 

BAU, UNTERHALTUNG UND VERTEIDIGUNG DER FLUSS- 
DEICHE—Von Ehlers, Geheimer Baurat, Professor an der 
Technischen Hochschule Danzig. Berlin: Wilhelm Ernst 
& — Paper; 7x10 in.; pp. 54; 54 illustrations. 3.20 
Marks. 


BRITISH COLUMBIA DEPARTMENT OF LANDS—Report of 
the Water Rights Branch for 1913. Victoria, B. C.: De- 
partment of Lands. Paper; 7x10 in.; pp. 194; illustrated 


BRITISH RAILWAYS; A Financial and Commercial Survey— 
By W. R. Lawson, Chairman of the Railway Sharehold- 
ers’ Association; author of “American Industrial Prob- 
lems,” “British Economics,” “Modern Wars and War 
Taxes,” etc. New York: D. Van Nostrand Co. ; 
5x8 in.; pp. xxxfi + 320. 2, net. 


CANADIAN RAILWAY, TELEPHONE AND TELEGRAPH 
STATISTICS For Year Ended June 30, 1913. Ottawa 
Office of the Comptroller of Statistics. Paper; 7x10 in.; 
pp. 187, 78 and 30, respectively. 


CEMENT, CONCRETE AND BRICKS—By Alfred B. Searle. 
Lecturer on Brickmaking Under the Cantor Bequest 
Consulting Expert in the Cement and Clay Products In- 
dustries; author of “British Clays, Shales and Sands,” 
“The Natural History of Clay,” “Modern Brickmaking,” 
“The Clayworker’s andbook,” ete. New York: D. Van 
Nostrand Co. Cloth; 6x9 in.; pp. xi + 412; 113 illustra- 
tions. $3, net. 


CHEMISTRY IN AMERICA; Chapters From the History of 
the Science in the United States—By Edgar F. Smith, 
Blanchard Professor of Chemistry, University of Penn- 
sylvania. New York and London: D. Appleton & Co 
Cloth; 5x8 in.;: pp. villi + 356; illustrated. 2.50, net 
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CITY PLANNING FOR NEWARK—Newark, N. J.: The City 
co Commission. Cardboard; 6x9 in.; pp. xvi + 163; 35 
ates. 

e work of the Commission from its appointment on 
June 1, 1911, to Dec. 31, 1913, is reviewed. Various recom- 
mendations relating to the improvement of the street plan, 
harbor, trolley system, etc., are summarized. 


CLEAN WATER AND HOW TO GET IT—By Allen Hazen, 
M. Am. Soc. C. E. Second edition, revised and enlarged. 
Nev York: John Wiley & Sons, Inc. London: Chapman 
& Hall, Ltd. Cloth; 5x8 in.; pp. xil + 196; illustrated. 

$1.50 (6% shillings), net. 


COMMISSIONERS OF THE TRANSCONTINENTAL RAIL- 
WAY—Annual Report for Fiscal Year Ended March 31, 
1913. Ottawa, Canada: Paper; 7x10 in.; pp. 47. 

CONSTRUCTIONS NAVALES, ACCESSORES DE COQUE— 
Par M. Edmond, Paris; Encyclopedia Scientific, O. Doin 
et Fils, Editeurs, 8 Place de l’Odeon. Cloth; 5x8 in.; pp. 
300; 116 text figures. 5 Francs. 


DIGEST OF THE IMPORTANT PROVISIONS OF THE 
WORKMEN'S COMPENSATION LAW—Albany, N._ Y.: 
Bureau of Statistics and Information, New York_State 
Department of Labor. Whole No. 59, Series on Work- 
men's Insurance No. 1. Paper; 6x9 in.; pp. 21. 


EINFLUSS DER WASSERDAMPFTENSION DER LUFT AUF 
AS VOLUMEN DES CEMENTMORTELS—Von Leopold 
Jesser, Wien. Charlottenburg, Germany: Cementverlag 
G.m.b.H., Knesebeckstrasse 74. Paper; 6x9 in.; pp. 31; 
illustrated. 1.50 Marks. 


ENGINEERS’ COSTS And Economical Workshop Production 
—By Dempster Smith, M. I. Mech. S., Lecturer in Me- 
chanical Engineering, Manchester Municipal Schoo! of 
Technology, and Philip Cc. N. Pickworth, Sc. Tech. 
[The “Mechanical World” Series.] Manchester and Lon- 
don: Emmott & Co., Ltd. Cloth; 6x9 in.; pp. xi + 248; 
82 text illustrations. 4% Shillings, net. 


FAIR VALUE FOR RATE PURPOSES—By Robert H. Whit- 
ten. Reprinted from the “Harvard Law Review,” Vol. 
XXVII, No. 5.] Cambridge, Mass.: The Harvard Law Re- 
view Association. Paper; 7x10 in.; pp. 17. 


THE FERTILIZING VALUE OF SEWAGE AND SEWAGE 
SLUDGE—A Sanitary and Economic Problem—By H. W. 
Clark, Chemist, Massachusetts State Board of Health. 
(Reprinted from the Monthly Bulletin of the Board (Bos- 
ton) for December, 1913.] Paper; 6x9 in.: pp. 17. 


FINANCIAL STATISTICS OF CITIES HAVING A POPULA- 
TION OF OVER 30,000: 1912. Washington, D. C.: Bu- 
sone of the Census. Bulletin 118. Paper; 9x12 in.; pp. 





GEOLOGIC ATLAS OF THE UNITED STATES—Washington, 
D. C.: U. 8S. Geological Survey. Paper; 18x22 in.; il- 
lustrated. 
Folio No. 185: Murphysboro-Herrin (I11.)—By E. W. Shaw 
and T. E. Savage. Pp. 15. 
Folio No. 187: Georgia-North Carolina-Tennessee—By 
Laurence LaForge and W. C. Phalen. Pp. 17. 
Folio No. 188: Tallula-Springfield ili.) —By E. W. Shaw 
and T. E. Savage. oP 12. 
Folio No. 189: Barnesboro-Patton (Penn.)—By Marius R. 
Campbell, Frederick G. Clapp and Charles Butts. Pp. 13. 
Folio No. 190: Niagara (N. Y.)—By E. M. Kindle and 
Frank B. Taylor. Pp. 25. 


GOVERNMENT OWNERSHIP OF ELECTRICAL MEANS OF 
COMMUNICATION—Washington, D. C. Senate Document 
No. 399. Paper; 9x12 in.; pp. 148. 


GRUNDWASSERABSENKUNG BEI FUNDIERUNGSARBEI- 
TEN—Von Dr.-Ing. Wilhelm Kyrieleis. Berlin: Julius 


Springer. Paper; 7x10 in.; pp. vil + 191; 79 text figures. 
6 Marks 


DIE HYDRATION VON PORTLANDCEMENT, EISENPORT- 
LANDCEMENT UND HOCHOFENSCHLACKEN—Von Dr. 
Ferdinand Blumental. Charlottenburg, Germany: Ce- 
mentverlag G. m. b. H., Knesebeckstrasse 74. Paper; 
6x9 in.; pp. 38; 11 illustrations. 1.75 Marks. 





INCANDESCENT ELECTRIC LAMPS AND THEIR APPLI-’ 


CATION—By Daniel H. Ogley, B. Eng. (ist Hons.) Liver- 
9001; Later Rew. Researc Scholar; Chief Assistant 
zecturer in Electrical Engineering, the Royal_ Technical 
Institute, Salford. [Longmans’ Technica Handicraft 
Series.] New York and London: Longmans, Green & Co. 
Cloth; 5x8 in.; pp. x + 107; 59 text figures and illustra- 
tions. 80c. (2% shillings), net. 


INDUSTRIAL RESEARCH IN AMERICA—By Arthur D. Lit- 
tle. Presidential Address before the American Chemical 
Society, Rochester, N. Y., Sept. 9, 1913. [Reprinted from 
the “Journal of Industrial and Engineering Chemistry, 
October, 1913.] Boston, Mass.: The Author, 93 Broad 
St. Paper; 6x9 in.; pp. 23. 


LES MACHINES A VAPEUR—Par F. Cordier. Paris: En- 
cyclopedie Scientifique, O. Doin et Fils, Editeurs, 8 Place 


de V’'Odeon. Cloth; 5x8 in.; pp. 398; 118 text figures. 5 
Francs. 


THE MAIN DRAINAGE WORKS PROPOSED FOR NEW 
YORK—By George A. Soper (17 Battery Place, New 
York). [Paper reprinted from the Journal of oston 
Society of Civil Engineers, Vol. 1, No. 2, February, 
1914.] Paper; 6x9 in.; pp. 66; illustrated. 


MECHANICS AND HEAT—By William Ballantyne Anderson, 
Associate Professor of Physics, Iowa State College. New 
York and London: McGraw-Hill Book Co., Inc. “Physics 
for Technical Students.”] Cloth; 6x9 in.; pp. xi + 349; 
153 text illustrations. 2, net. 


MODERN FILTER PRACTICE—By Nicholas S. Hill, Jr. 
Paper read before the American Water Works Associa- 
tion, Minneapolis, Minn., June 23-27, 1913. Paper; 6x9 
in.; pp. 29. New York: The Author, 100 William St. 
Besides text reviewing filtration practice, this paper con- 

tains valuable statistics of both slow sand and mechanical 

filters. water storage in connection with filtration, etc. 
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